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i” the southern portion of Bering Sea, about thirty-seven nautical 

miles northwest from the island of Unalaska, lies a group of small 
voleanic islets known as Bogoslof, in Russian, Joanna Bogoslova, St. 
John, the Theologian. There are now three of these, all of which have 
risen from the sea, hot and steaming, within historic times. An espe- 
cial interest attaches to them just now from the fact that the third 
and largest of the group appeared at about the time of the great earth- 
quake of April 18, 1906. 

The possibility of a connection between the disturbances at Bogoslof 
and those which caused the California earthquake is heightened by the 
fact that the great earthquake rift, which extends through the Coast 
Range of California for a distance of 200 miles, follows a direction, 
which, if produced northward to Bering Sea, would pass near the 
islands of Bogoslof. Again this earthquake rift was largest, and its 
effects more violent, where it entered the sea in Mendocino County 
than at any other point throughout its course, the extent of the lateral 
movement along the crack increasing from about two feet in Monterey 
County to about 16144 feet at Point Arena, where it finally enters 
the sea. 

In opposition to this view may be placed the improbability that an 
earthquake rift or fault would extend so far as from the center of 
California to Bering Sea, a distance of more than 2,000 miles, and 
through such great depths of water as intervene between Point Arena 
and Bogoslof. It is also stated that the evidence of the seismograph, 
so far as understood, favors the idea that the great earthquake was 
VoL. LXVIII.—3l. 
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OLD BOGOSLOF OR CASTLE ISLAND. 


confined to California, although its center of disturbance was clearly 
in the sea in a westerly direction from Cape Mendocino. 

It is evident also that the rise of the third Bogoslof was attended by 
little if any disturbance in the immediate vicinity. The advent of each 
of the other two islands was marked by earthquake shocks, the fall of 
volcanic ashes and displays of fire, observed and felt by the people of 
liuliuk on Unalaska Island. The people of this village in 1906 were 
unaware of the presence of the new island until the news was brought 
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FIRE ISLAND, ONE OF THE OLD BOGOSLOF ISLANDS. 





















THE BOGOSLOFS 483 
in by vessels touching at the harbor, Earthquake shocks lasting 30 
seconds are reported for May 20 and 23 by the keeper of the light 
at Scotch Cap on Unimak Island, and a ‘ pretty severe shake’ occurred 
at Dutch Harbor on June 2, but nothing is reported for April or early 
May, when the new island must have risen. Certainly there could not 
have been any activity displayed by Makushin or Akutan, both of which 
volcanoes overlook Unalaska and Dutch Harbor, without being observed 
by the people of these villages. Perhaps the rise of such an island, 
in a more or less plastic condition, as it must be, would not necessarily 
be attended by disturbance in the solid crust of the neighboring islands. 
On the Pribilof Islands, which had an origin similar to that of the 
Bogoslofs, no earthquake shock or other disturbance was noted, although 








FIRE ISLAND, ONE OF THE OLD BOGOSLOF ISLANDS. 


these islands were affected at the time of the rise of New Bogoslof in 
1883. The Pribilof group lie 120 miles to the north of the Bogoslofs. 

On the whole, however, the weight of evidence at present seems to 
favor the idea that the Bogoslof disturbance of 1906 was local in char- 
acter and the coincidence in date with the California earthquake in- 
volves no actual relation between the two phenomena. 

The writers first saw the islands of Bogoslof in July, 1896, while 
en route for the Pribilof Islands in connection with the fur seal investi- 
gations. The U. S. Fish Commission Steamer Albatross attempted to 
land the commission on Old Bogoslof, but was prevented by the heavy 
surf, and the thick weather made only a partial view of the islands 
possible. The vessel afterwards passed the islands on its way to the 
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THE NEw BoGosLor ISLAND 


Commander Islands under more favorable conditions. Dr. Stejneger 
of the commission obtained some excellent photographs. The senior 
writer, still later in the same season, passed both islands while on the 
British gunboat, Satellite, on the way from the Russian Islands to 
Unalaska. 

At that time Old Bogoslof, known to the sealers as Castle Island, 
from its appearance, was cold and dead. It showed in the fog a sheer 
cliff or hill of ashes about 300 or 400 feet in height, seeming much 
higher in the uncertain light. It was apparently the home of countless 
sea birds and a small herd of the gray sea lions (Humetopias stellert) 
was hauled out upon one of its slopes. 

About half a mile to the northwest lay the islet of New Bogoslof, 
of about twice the height of the other and considerably greater area. 
This island was locally known as Fire Island, having but recently 
ceased to steam and smoke. There was in 1896 no evidence of activity 
in it, but the water was said to be still warm in the crevices of the 
rocks. The name Grewingk, in honor of the Russian geographer who 
compiled an early account of Old Bogoslof, has been given to this 
island by Mr. Dall. 

Both islands were surrounded with deep water. In fact the space 
occupied by the second island had formerly been safely traversed by 
vessels. Dredge hauls by the Albatross about the islands resulted in 
the taking of a number of deep sea forms of fishes, among them three 
‘grenadiers’ (Albatrossia pectoralis, Bogoslovius clarki, and Macrourus 
cinereus). These were obtained at a depth of 664 fathoms or 3,984 
feet. 
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Conspicuous in the group of islets was an isolated pillar of rock, of 
considerable height, known as Ship or Sail Rock. It had existed from 
the earliest times, having been reported as early as 1768. It was seen 
by Captain Cook in 1778, who mistook it for a ship under sail, hence 
its name. This was eighteen years before the rise of Old Bogoslof. 
Ship Rock crumbled and fell in ruins about 1888. 

About April, 1906, midway between Old and New Bogoslof, a third 
island, larger than either of the others appeared. Captain Dirks of 
Dutch Harbor estimates its size as five times that of New Bogoslof, 
although the photographs do not seem to bear this out. This new 
island was first seen by the U. S. Fish Commission Steamer Albatross, 
Captain L. M. Garrett, on May 28, 1906, while on her way to the 
investigation, under direction of Professor Charles H. Gilbert, of the 
fisheries of Japan. Soon after this date the U. S. Revenue Cutter 
Perry visited the islands. Photographs were taken under the direction 
of Lieutenant Hepburn, of the Albatross, and these, sent us by Mr. H. H. 
Taylor, of the North American Commercial Company, are here repro- 
duced, together with photographs of Castle Island and Fire Island, 
taken by Mr. N. B. Miller of the Albatross in 1892. 

The early history of these very interesting islands is given by Pro- 
fessor George Davidson in the Bulletin of the American Geological 
Society, Vol. XXII., p. 267, and a detailed and exhaustive account of 
them by Dr. C. Hart Merriam, profusely illustrated, appears in the 
Report of the Harriman Expedition of 1899, Vol. II., p. 291-336. 
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BOGOSLOF OF May, 1906, 





From NEW BOGOSLOF, OR FIRE ISLAND. 














THE BOGOSLOFS 487 


Of the advent of the first island, in 1796, the following account is 
given in Kotzebue’s narrative of discovery in 181%. The story is that 
of a Russian trader, Kriukof, who found himself with some native 
hunters forced to seek refuge from storm on the north end of Umnak 
Island, the island of the Aleutian chain, nearest the Bogoslofs. It 
was in May and when the storm cleared on the 8th, Kotzebue tells us: 


They saw to the N., several miles from land, a column of smoke ascending. 
from the sea; toward evening they observed under the smoke something black, 
which arose but a little above the surface of the water. During the night fire 
ascended into the air near the spot, and sometimes so violent, and to such 
height, that on their island, which was ten miles distant, everything could be 
distinctly seen by its light. An earthquake shook their island, and a frightful 
noise echoed from the mountains in the 8S. The poor hunters were in deadly 
anxiety; the rising island threw stones towards them, and they every moment 
expected to perish. At the rising of the sun the quaking ceased, the fire visibly 
decreased, and they now plainly saw an island of the form of a pointed black 











THE THREE BOGOsLoFs, MAy, 1906. 


cap. When Kriukof visited the island of Oomnak, a month afterward, he found 
the new island, which during that time had continued to emit fire, considerably 
higher. After that time it threw out less fire, but more smoke: it had increased 
in height and circumference, and often changed its form. For four years no 
more smoke was seen, and in the eighth year the hunters resolved to visit it. 
as they observed that many sea lions resorted to it. The water round the 
island was found warm, and the island itself so hot in many places that they 
could not tread on it. 


The eruption of 1883, which resulted in the rise of New Bogoslof, 
seems to have had no eye-witnesses and the exact date of its appearance 
is unknown. Captain Anderson of the schooner Matthew Turner 













































488 





POPULAR SCIENCE 





MONTHLY 


saw the new island in September, 1883, and reported that great 
volumes of steam and smoke, accompanied by showers of ashes, were 
thrown out from the summit and through fissures in the sides and 
base, the bright reflections from the heated interior being visible at 
night. At the time of this eruption a severe earthquake was felt 
in the sea off Cape Mendocino, apparently in the line of the Portola- 
Tomales rift of April, 1906. 

The islands were visited in 1884 by the officers of the U. S. Revenue 
Cutter Corwin, and Lieutenant J. C. Cantwell and Surgeon H. W. 
Yemans made the ascent of New Bogoslof. Lieutenant Cantwell thus 
describes his experience in the ‘ Cruise of the Corwin’: 


The sides of New Bogoslof rise with a gentle slope to the crater. The 
ascent at first appears easy, but a thin layer of ashes, formed into a crust by 
the action of rain and moisture, is not strong enough to sustain a man’s weight. 
At every step my feet crushed through the outer covering and I sank at first 
ankle-deep and later on knee-deep into a soft, almost impalpable dust which 
arose in clouds and nearly suffocated me. As the summit was reached the heat 
of the ashes became unbearable, and I was forced to continue the ascent by 
picking my way over rocks whose surfaces, being exposed to the air, were some- 
what cooled and afforded a more secure foothold. 

On all sides of the cone there are openings through which steam escaped 
with more or less energy. I observed from some vents the steam was emitted 
at regular intervals, while from others it issued with no intermission. Around 
each vent there was a thick deposit of sulphur which gave off suffocating vapors. 


The islands were visited by Drs. C. Hart Merriam and T. C. Menden- 
hall of the Bering Sea Fur Seal Commission in 1891. Dr. Merriam 
writes thus of New Bogoslof as seen at that time: 


The new volcano was enveloped in steam, which issued from thousands of 
small cracks and crannies and poured in vast clouds from a few great fissures 
and crater-like openings, the principal of which was near the northwest corner, 
only a few feet above high water mark. From this opening, the shape of 
which we could not see, it rushed out with a loud roaring noise. So great 
was the quantity of steam that it completely concealed the upper part of the 
island except when wafted to and fro by violent gusts of wind. . . . The 
steam was usually impregnated with fumes of sulphur, and deposits of sulphur, 
some in very fine needles, were observed along the margins of the cracks. 


Of the third Bogoslof, Dr. Charles H. Gilbert, of Stanford Uni- 
versity, who was in charge of the work of the Albatross when the 
‘brand new mountain ’ was first seen on May 28, 1906, writes thus in a 
personal letter regarding it: 

When I saw it (Bogoslof) in 1890 there were really two small islands about 
1% miles apart, one of them steaming and the other already cooled off. This 
has been the condition for a number of years, so the hot one had received the 
name of Fire Island, the cold one, Castle Island. When they came in sight 
yesterday, we were astonished to find that Fire Island was no longer smoking 
and that a very large third island had arisen half way between the other two. 
It was made of jagged, rugged lava and was giving off clouds of steam and smoke 
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from any number of little craters scattered all over it. Around these craters, 
the rocks were all crusted with yellow sulphur. 


In a later letter, written from Yokohama, Dr. Gilbert said: 


I wrote you a full account of Bogoslof, but the letter seems to have mis- 
carried. Our discovery seems to have been corroborated later by some revenue 
cutter, but if the newspaper report agrees with their findings, very extensive 
changes took place in the interval between the two visits. When seen by us, 
the new cone, occupying much of the space between the two older ones, was 
somewhat higher than either, but was certainly far from 900 feet high—300 
feet would be an extreme figure. There was no evidence of a central crater. 
The steam and fumes were given off most abundantly from cracks and fuma- 
roles on the slopes. About these were heavy incrustations of sulphur. We 
saw no indications of boiling water, nor did we believe that landing would be 
impossible. 

In an account of the physical history of the Bogoslofs, written in 
1899 for the report of the Harriman Expedition, Dr. Grove K. Gilbert, 
of the U. S. Geological Survey, noting the rapid disintegration of the 
islands, said: 

One might predict that in the next century the name Bogoslof would 
attach only to a reef or shoal, were it not for the possibility of new eruptions. 
‘The pulse of the voleano is so slow that we have noted only two beats in more 
than a century, but such sluggishness must not be taken as a symptom of 
death, or even decline, for voleanic organisms are characteristically spasmodic 
in their activity. Long before the sea has established its perfect sway the 


arteries of the mountain may again be opened and a new and larger island put 
forth to contest its supremacy. 


Nearly a century elapsed between the arrival of the first and second 
Bogoslof, only twenty-three years between the second and third. 

The floor of the depths of Bering Sea in this region seems to be 
still unsettled, and astonishing changes may be looked for at any time. 
If it should prove true that the geological faults of California extend 
out from this center, a new interest would be attached to the outbreaks 
of Bogoslof. 
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NOTES ON THE DEVELOPMENT OF TELEPHONE 
SERVICE. II. 


By FRED De LAND 
PITTSBURG, PA. 


1V. Exploiting The Telephone 


| toe the fall of 1876, Gardiner Greene Hubbard began to systematic- 

ally exploit the electric-speaking telephone invented by Alexander 
Graham Bell. In the vicinity of Boston a number of private telephone 
lines were strung, some of which were two or three miles in length, to 
connect mills and offices or offices and residences. In some instances, 
where private telegraph lines already existed, the telegraph instruments 
were replaced with a pair of telephones. 

On October 9, 1876, a telephone was attached to each end of a 
telegraph circuit owned and operated by “ The Walworth Manufactur- 
ing Company, extending from their office in Boston to their factory in 
Cambridge, a distance of about two miles. The company’s telegraph 
battery consisting of nine Daniell’s cells, were removed from the circuit, 
and another of ten carbon elements was substituted.” It is recorded 
that “articulate transmission then took place through the wire. The 
sounds, at first faint and indistinct, became suddently quite loud and 
intelligible.” Another instance of the early practical use of the tele- 
phone was in connecting the water works with the central office of the 
water commissioners, of Cambridge, Mass. On April 4, 1877, a-tele- 
phone circuit was strung to connect the factory of Charles Williams, Jr., 
in Court Street, Boston, with his residence in Somerville. This is said 
to be the first telephone circuit constructed in the United States, the 
earlier ones being transformed telegraph lines. A number of other 
private telephone lines were built in and about Boston early in 1877. 
In fact a number of small contractors found it profitable to string 
private lines, and strove to secure orders for this class of work. For 
they would run the circuits on the poles of the telegraph companies 
without permission, or bracket them to house-tops, to trees, to any 
place that a bracket or a porcelain knob could be attached, paying no 
attention to property rights. 

In the winter of 1876-77, experimental toll service over telegraph 
circuits was successful for distances of several hundred miles, even 
from Boston to New York. In November, 1876, Graham Bell found 
no difficulty in carrying on conversation over telegraph circuits between 
New York and Boston, using only a pair of box magneto-telephones, 
so long as the parallel wires were not in service. “ When this hap- 
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pened,” he said, “ the vocal sounds were very much diminished, but 
still audible. It seemed, indeed, like talking in a storm. Conversa- 
tion, though audible, could be carried on with difficulty.” 

On February 12, 1877, Graham Bell delivered a lecture on the tele- 
phone at Salem, Mass., eighteen miles from Boston. At 10:55 P.M., 
a reporter of the Boston Globe turned in his report by telephone and 
this was the first newspaper report sent by telephone. Previous to the 
lecture a wire was strung from the lecture hall to a telegraph circuit 
connected with the editorial rooms. Then a single telephone was placed 
on each end of the line. 

The telephones used in these pioneer lines were of the box magneto 
type and intended to rest on shelf, table or desk. Several modifica- 
tions of this form were made. An interior view of the form sent out 
in April, 1877, is shown in Fig. 4. Then came the wooden hand: 
telephone (Fig. 5) in May, 1877. Owing to its resemblance to a well- 
known kitchen utensil, it was promptly called ‘the butter-stamp tele- 
phone.’ It was such a decided improvement in shape and convenience 
over the box telephone that it won its way from the start. Then came 
the first of the electric-speaking telephone circulars. Three pages con- 
tained endorsements by the press and scientists, while the first page 
contained the following statements that appear unique in the light of 
later knowledge: 





Fic. 4. Box TELEPHONE, COVER REMOVED. 


The Telephone 


The proprietors of the telephone, the invention of Alexander Graham Bell, 
for which patents have been issued by the United States and Great Britain, 
are now prepared to furnish telephones for the transmission of articulate speech 
through instruments not more than twenty miles apart. Conversation can be 
easily carried on after slight practice and with occasional repetition of a word 
or sentence. On first listening to the telephone, though the sound is perfectly 
audible, the articulation seems to be indistinct; but after a few trials the ear 
becomes accustomed to the peculiar sound and finds little difficulty in under- 
standing the words. 

The telephone should be set in a quiet place, where there is no noise which 
would interrupt ordinary conversations. 

The advantages of the telephone over the telegraph for local business are 

1. That no skilled operator is required, but direct communication may be 
had by speech without the intervention of a third person. 

2. That the communication is much more rapid, the average number of 
words transmitted a minute by Morse sounder being from fifteen to twenty, by 
telephone from one to two hundred. 

3. That no expense is required either for its operation, maintenance, or 
repair. It needs no battery, and has no complicated machinery. It is unsur- 
passed for economy and simplicity. 
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The terms for leasing two telephones for social purposes connecting a 
dwelling-house with any other building will be $20 a year, for business pur- 


———— 
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Fic. 5. Woop HAND TELEPHONE OF May, 1877. 


poses $40 a year, payable semiannually in advance, with the cost of expressage 
from Boston, New York, Cincinnati, Chicago, St. Louis, or San Francisco. The 
instruments will be kept in good working order by the lessors, free of expense, 
except from injuries resulting from great carelessness. 

Several telephones can be placed on the same line at an additional rental of 
$10 for each instrument; but the use of more than two on the same line where 
privacy is required is not advised. Any person within ordinary hearing dis- 
tance can hear the voice calling through the telephone. If a louder call is 
required one can be furnished for $5. 

Telegraph lines will be constructed by the proprietors if desired. The price 
will vary from $100 to $150 a mile; any good mechanic can construct a line; 
No. 9 wire costs 84 cents a pound, 320 pounds to the mile; 34 insulators at 
25 cents each; the price of poles and setting varies in every locality; stringing 
wire $5 per mile; sundries $10 per mile. 

Parties leasing the telephone incur no expense beyond the annual rental 
and the repair of the line wire. On the following pages are extracts from the 
press and other sources relating to the telephone. 

Cambridge, Mass, May, 1877. GARDINER G. HUBBARD. 
For further information and orders adress 

Tuomas A. Watson, 109 Court St., Boston. 


The work of supplying to customers the hand telephones, referred to 
in the foregoing circular, was entrusted to Grahay Bell’s assistant, 
Mr. Thomas A. Watson, who had entered the employ of the proprietors 
of the telephone about April 1, 1876. He occupied a small amount 
of desk room and much bench room in the small factory of Charles 
Williams, at 109 Court Street, Boston. Here Mr. Watson made up 
and assembled the parts, as the telephones were called for. Naturally, 
improvements were the order of the day, and soon a smaller and more 
attractive mahogany handle magneto-telephone was adopted. 

How rapidly ‘ Bell’s toy’* began to win its way into public favor 
is indicated by the statement that on July 31, 1877, or less than four 
months from the day the first circular was sent out by Mr. Hubbard, 
778 telephones had been leased, while in all probability an equal num- 
ber of experimental telephones had been made by mechanics and scien- 
tists who thought that it would be an easy matter to improve upon 
Bell’s ‘method. When the year 1877 closed, there were 5,491 Bell 
telephones in use. 
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Naturally this good demand for so serviceable an instrument en- 
couraged ‘ the proprietors ’ of the Bell patents to branch out on a little 
broader basis. As Graham Bell had transferred all right, title and 
interest to Mr. Hubbard on July 9, 1877, thus placing the control in 
the latter’s hands, on August 1, 1877, Mr. Hubbard organized the 
Bell Telephone Association, of Boston, without capital stock and served 
as trustee, while Mr. Sanders acted as treasurer. 

Then the development of the exchange business and the assignment 
of territorial rights began in earnest, and Mr. Hubbard visited all the 
larger cities seeking to interest men of prominence. But though he 
journeyed hither and thither, striving to influence capital to favorably 
consider the telephone as a desirable investment, yet the task of inter- 
esting investors in the development of local exchanges proved difficult, 
and progress was made slowly in the United States. 

In Europe some progress was made through elaborate experiments 
carried on by foreign governments to practically demonstrate the utility 
of the telephone. On November 28, 1877, it was officially promulgated 
that ‘the introduction of the telephone in the practical telegraph serv- 
ice of the German Empire has been formally accomplished; and the 
passing of the telephone into practical use may be regarded as satis- 
factorily completed.’ This conclusion was based largely on the excel- 
lent results secured on a toll circuit two hundred and thirty miles long, 
established between Berlin and Prince Bismarck’s country residence 
at Varzin, in Pomerania, early in October, 1877. Probably that was 
the first official recognition of the practical value of the telephone on 
the part of a foreign nation. Yet, early in 1877, Mr. Preece, the head 
of England’s telegraph department, had notified his government that 
Alexander Graham Bell “has rendered it possible to reproduce the 
human voice with all its modulations at distant points. I have spoken 
with a person at various distances up to thirty-two miles.” In No- 
vember, 1877, conversation was excellently maintained for two hours 
between Dover and Calais, a distance of twenty-two miles, by using a 
telegraph circuit in a submarine cable. Then, in December, 1877, 
Mr. Preece officially reported having successfully carried on a long 
conversation through a submarine telegraph cable sixty-seven miles 
in length, extending from Dublin to Holyhead, by means of hand 
telephones. 

In the United States the first lease for territorial rights was executed 
on October 24, 1877, with the Telephone and Telegraph Construction 
Company, of Detroit, Michigan; yet eleven months passed before a 
telephone exchange was opened in that city. 

The second lease was assigned to the District Telephone Company 
of New Haven, Connecticut, and included the counties of New Haven 
and Middlesex. 'The former county was rapidly developed and has the 
honor of having established within its limits the first two commercial 
telephone exchanges (at New Haven and at Meriden), the first mutual 
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telephone exchange’ (Bridgeport), the first private branch exchange 
system (Ansonia), and the first telephone toll lines regularly connected 
to operating commercial telephone exchanges. 

On February 12, 1878, territory was assigned to the New England 
Telephone Company, of Boston. On March 8, 1878, a license was 
granted to the American District Telegraph Company, of St. Louis, 
and on July 3, 1878, a license was granted for New York City and 
including a radius of thirty-three miles. 

This activity created quite a demand for telephones, and by the end 
of July, 1878, over 12,000 had been placed. Thus it was deemed wiser 
to organize a larger and more flexible corporation. So, on July 30, 
1878, Mr. Hubbard organized the Bell Telephone Company, of Boston, 
under the laws of Massachusetts, to manufacture, sell and use tele- 
' phones outside of New England, and capitalized it at $450,000. Mr. 
Hubbard was trustee, Mr. Sanders, treasurer, Dr. Bell, electrician, and 
Thomas A. Watson, superintendent. This company acquired all the 
patents, property and rights of its predecessor, the Bell Telephone Asso- 
ciation, and its headquarters remained at the Williams factory at 109 
Court Street. 

This second parent company entered into nine formal agreements 
granting exclusive rights to use Bell telephones in certain specified 
territory, and did such excellent work in developing the opening of 
exchanges, that some 22,000 telephones were in service when, on March 
13, 1879, it was deemed the wiser plan to organize a new parent com- 
pany having sufficient financial backing combined with the personal and 
commercial influence that would enable the business to be handled on 
the large scale that ripening conditions demanded. So the National 
Bell Telephone Company was chartered under the laws of the state of 
Massachusetts, and the company capitalized at $850,000. The executive 
offices of this parent company were moved to New York, in August, 
1878, and located at 66 and 68 Reade Street. A year later the com- 
pany moved back to Boston and secured offices at 95 Milk Street. 

The officials and directors of the National Company were: 


W. H. Forbes, President. Alexander Graham Bell, Electrician. 
G. L. Bradley, V.-Pres. and Treasurer. Francis Blake, Jr., Electrician. 
T. N. Vail, General Manager. O. E. Madden, Supt. of Agencies. 
Thomas A. Watson, General Inspector. 
Directors 

William H. Forbes, Francis Blake, Jr., Charles Eustis Hubbard, 
Charles S. Bradley, Richard S. Fay, Alexander Cochrane, 
Gardiner G. Hubbard, George Z. Silsbee, George L. Bradley. 
Thomas Sanders, William G. Saltonstall, 

Executive Committee 
W. H. Forbes, Gardiner G. Hubbard, Francis Blake, Jr. 
R. S. Fay, Thomas Sanders, 


Now to turn back a year. Before the close of 1878, men successful 
in other lines of industry perceived that if the crude and limited 
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facilities offered by these early exchanges afforded a service esteemed 
by the public as a desirable convenience, then the manifold advantages 
that might be derived from a telephone exchange system embracing 
all the probable users of telephone service in a town or city, would be 
in direct ratio to the growth and expansion of that system. Hence, 
as it appeared evident that this new industry had come to stay, and 
was quite likely to prove a good revenue producer, capitalists began to 
look favorably upon ‘ Bell’s toy,’ to wonder whether it might not turn 
out to be an exceedingly valuable invention, and whether it was safe 
to infringe the Bell patents. Thus it came about that before the close 
of 1878, a number of promoters who had formerly scoffed at the in- 
ventor and his telephone were offering large sums in cash for exclusive 
rights to operate in given territory, in several cases paying a good 
premium for the same rights offered for a nominal payment a year 
previous. 

These sudden conversions to implicit belief in the tangible value of 
the telephone appear the more remarkable when we recall the fact that 
throughout the United States commercial and financial affairs remained 
in a depressed condition during the entire year of 1878, and it was an 
exceedingly difficult matter to get capital interested in any new enter- 
prise. Nevertheless, nearly seventy Bell exchanges were in process of 
being planned, or were under construction, or were in operation when 
' the year closed. In the following named cities Bell exchanges were 
in operation at the close of 1878, and, while the number of telephones 
shown in service is comparatively small, the records show that several 
of these exchanges had secured from two to four times that number 
of contracts, and were connecting new subscribers as rapidly as possible. 
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Then exchanges were in process of construction in Washington, 
Louisville, New Orleans, Nashville, Cleveland, Springfield, Hartford, 
Providence and other places. 

A very different condition of affairs prevailed in financial and com- 
mercial circles a year later, when, in the autumn of 1879, the resump- 
tion of specie payment caused a feeling of elation to pervade all 
branches of industry, and started a remarkable boom in railway con- 
struction and in stock speculation that spread throughout the country. 
Thus it was not surprising that many investors appeared eager to 
identify themselves with the telephone industry, nor was it so remark- 
able that as one of the results of this frenzied activity, there were sev- 
eral hundred operating Bell companies when the year of 1879 closed. 
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Each of these companies operated under its own management, was 
governed by its own policy, and supplied its service at such rates as 
each thought best adapted to meet the views of local patrons. There 
was little or no uniformity in these rates, for the majority had been 
established not only without regard to the brief but costly experience 
with low rates that the companies established in 1878 had passed 
through, but adversely to the sensible suggestions of the parent com- 
pany to make the service so good that business houses would pay at 
least a dollar a week for local telephone service. Again, not only were 
rates established without a due regard for the amount of cash invest- 
ment that would be required per subscriber, but in entire forgetfulness 
of two essential factors in determining cost of production and supply: 
(1) Decrease in plant valuation due to improvements in the art, and 
(2) the destructive action of the elements. 

In some states there was, in 1879, a Bell license for each county. 
and as each licensee was wholly independent of any and all other 
licensees, there naturally came to be a great diversity of opinions re- 
garding proper methods of construction and operation, equitable inter- 
change of toll-line traffic, profitable rates and the legal protection that 
ihe parent company should insure to its licensees. Furthermore, the 
broader-minded licensees began to perceive that the telephone business, 
instead of being merely a local issue, was not only interurban and 
interstate in character, but continental in scope, and that the healthy 
growth and ultimate success of these operating companies were largely 
dependent on the scope and the character of the service supplied, rather 
than on patent protection. In 1879, it was also foreseen that an 
amount of capital many times larger than the original estimate called 
for would have to be invested to place the business on a permanent 
foundation. Thus the wisdom of consolidating these small county 
licensees into large state or interstate companies was perceived, and 
large operating companies controlling exchanges in many counties were 
in existence before the close of 1879. 

Incidentally it is worth while to recall that while some of the 
pioneers were men to whom too much credit can not be given for the 
intelligent and persistent manner in which improvements in and ex- 
tensions to the service were introduced, there were other pioneers whose 
grasp of the problems they were facing was exceedingly slight, though 
these latter gentlemen had no hesitation in branding as heretical all 
views opposed to their own, or in combatting the progressive sugges- 
tions of the parent company. Even the technical press was pessimistic 
in belief concerning the future of the telephone. In 1882, the editor 
of The Operator wrote: “ The telephone is almost entirely a local con- 
venience, nearly as much so as gas lighting and horse cars; its monopoly, 
which is not an oppressive one, rests upon the possession of patents, 
and must expire with the patents.” 
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That some among the principal Bell licensees had much to learn 
concerning telephone problems is well illustrated by the published 
statement of the president of one of the most prominent companies. 
In 1883, he was quoted concerning the need of long-distance service, 
as follows: 

In the first place it has never been demonstrated that a continuous wire of 
one hundred miles is necessary. Such a wire has never been called for or de- 
manded for any purpose, financial or otherwise. How could it pay? You may 
accept as a fact that no system of telephony which extends beyond a radius of 
twenty or thirty miles from any city, however large, will prove a paying invest- 
ment. For purely commercial or financial interests, the telephone will not come 
into favor as a medium of direct transmission between large cities. The tele- 
phone, like any other enterprise, is valuable so long as it pays, and when it 
ceases to prove profitable in a pecuniary point of view, its scientific uses will 
not avail much. To sum up the whole matter, the value of the telephone is 
confined, as I have mentioned, within a certain radius—that is where it has 
many lines, and beyond that it has no money earning-capacity. 

Yet within a year from the publication of that statement a num- 
ber of toll lines, each more than a hundred miles in length, were in 
operation, notably one from Denver to Pueblo, in Colorado, one hun- 
dred and eleven miles long. This line was built with only 2,619 poles, 
and cost only about $13,000. Under present methods of construction 
a line of corresponding length and built in that section of country 
would probably include 4,900 poles and would cost about $90,000, in- 
. eluding a heavy copper circuit. 

Another apt illustration is found in the interview given in 1883, 
by the president of two large Bell companies, and who was called ‘ the 
leading practical expert of the country.’ 

To talk over the 1,200 miles between Chicago and New York there must be 
used either a compound wire or an iron one several times as heavy—an imprac- 
ticable size. The copper wire would require about 36 poles to the mile, and I 
have roughly estimated its cost at $400,000. Only one wire could be used upon 
one set of poles, for even at the extreme ends of long cross arms, at such a dis- 
tance what was said to one wire would be heard on the other and vice versa, 
owing to induction. In fact we find it impracticable for this reason to put 


more than one wire on one set of poles for distances greater than three miles— 
four miles being the very limit, even if far apart. 


V. The First Mutual Telephone Exchange 


On Friday evening, April 27, 1877, twenty-nine years ago, Alex- 
ander Graham Bell delivered a lecture on his electric-speaking tele- 
phone at the opera house in New Haven, Connecticut, and also ad- 
dressed audiences in Hartford and in Middletown, with the aid of 
telephones connected to a telegraph circuit loaned by the Atlantic and 
Pacific Telegraph Company. Mr. Frederick Gower delivered the lec- 
ture in Hartford, and Mr. Thomas A. Watson was in charge in Middle- 
town. After giving a number of interesting illustrations of the serv- 
iceability of the telephone, and the ease with which conversation could 
be carried on over considerable distances, Dr. Bell claimed that the 
time was coming when a telephone in every house would be considered 
VoL. LXVIII.— 32. 
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indispensable, that the telephone would displace the telegraph in many 
business transactions, and that a man of business would have no more 
difficulty in talking with his agent a hundred miles away than in di- 
recting his servant through the speaking-tube. And he further stated 
that the telephone wires would yet be laid underground, as gas and 
water pipes are now laid. In Hartford, Mr. Gower explained the tele- 
phone and the many ways in which it could be utilized, and said: 

And Smith will have a wire to the central office in Hartford, while his cor- 
respondent or branch house in Boston or New York will be similarly connected 
there. Smith will say to the hole in the wall: Switch me upon 500 State street, 


Boston. Whereupon the central officer will turn the little lever, and Smith may 
talk with his friend all day. 


Back to that lecture in April, 1877, more than twenty-eight years 
ago, dates the conception of the movement that resulted in the estab- 
lishment of the modern telephone exchange. For the earliest among 
all telephone exchanges were established in Connecticut, Bridgeport 
claiming the honor of the first mutual telephone exchange system, and 
Hartford the second; Ansonia, the first private exchange system in 
which a regular switching system and operator were employed ; to New 
Haven rightfully belongs the honor of having the first commercial tele- 
phone exchange ever opened, while to Meriden is credited the second 
of the commercial exchanges. And the manner in which the telephone 
was introduced for public use in each place is indicative of the way in 
which it was first established in many other cities. 

During the past twenty years Mr. Thomas B. Doolittle has been 
one of the most widely-known, capable and companionable telephone 
men in the country, and has planned a greater mileage of telephone 
pole lines than any other man. In 1887 Mr. E. J. Hall said: “ The 
first really practical success in talking over long distances was the 
copper metallic circuit constructed between New York and Boston by 
Mr. T. B. Doolittle, for the American Bell Telephone Company, in 
1883. The distance was about 300 miles, and I call it the first prae- 
tical success because it was the first circuit that worked at all times 
regardless of outside electrical disturbances.” 

In 1874 Mr. Doolittle was a well-known manufacturer of metal 
goods in Bridgeport, Connecticut. During that year he assisted in 
the establishment of a social telegraph system, in which some twenty 
or thirty users of the Morse code were connected by telegraph circuits 
that terminated in a special switchboard in the Bridgeport office of the 
Atlantic and Pacific Telegraph Company, the necessary switching being 
performed by the local telegraph operator. 

In June, 1877, the closing of the A. & P. telegraph office, through 
absorption by the Western Union, temporarily suspended this local 
service, and necessitated other arrangements. Having become a firm 
believer in the future of the telephone, Mr. Doolittle secured four pairs 
of Bell’s wooden hand telephones, and placed one pair on each of four 
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lines; then he installed a home-made switching device in his office, and 
for a signaling device employed a single-stroke bell operating on a 
gravity-battery current. Then he devised a method of preventing 
eavesdropping that in May, 1878, was declared ‘a great improvement 
on any other telephone system now in use.’ So satisfactory did these 
instruments prove that other lines were similarly equipped and soon a 
mutual telephone exchange system was in full operation, that later on 
formed the nucleus of the commercial exchange opened in Bridgeport 
by Mr. Doolittle in 1878. 

In the fall of 1877 he planned and built a private telephone ex- 
change system for the Ansonia Brass and Copper Company, of An- 
sonia, that, while in no sense a commercial exchange system, was indi- 
rectly of incalculable benefit to the growth and prosperity of the entire 
commercial telephone industry. For in planning this system Mr. 
Doolittle decided to use circuits of copper instead of iron, and, after 
many experiments, produced a hard drawn copper wire of his own 
adaptation, the drawing of which he supervised in the mills of that 
company. 

Prior to that time it had been found impossible to use copper wire 
on pole line circuits, as its extreme ductility proved a source of con- 
tinued elongation in all spans of any length and where the strain was 
constant. By the Doolittle process the tensile strength of the wire 
- was greatly increased, its elongation reduced to about one per cent., 
and there was no appreciable change in its conductivity. Yet it re- 
quired ten years of costly experience with iron wire circuits before 
the telephone interests fully comprehended the inestimable value of 
this improvement. In September, 1880, at a conference of telephone 
men, the representative of a very large wire-drawing mill stated that 
“copper wire has ceased to be discussed for telephone line use. It is 
too soft and elongates too readily under exposure. The suitable wire 
must be tough pure iron, well manipulated to secure flexibility and 
toughness.” 

Referring to this pioneer work, Mr. Doolittle wrote: 

Hard drawn copper was the result of an adaptation rather than a discovery, 
although many of its valuable properties were not appreciated until after it 
had been in service several years. Prior to its introduction for aerial conductors 
there was very little, if any, call for the hard product. Copper wire was usually 
annealed after drawing and sold in that form. Copper alloyed with other metal 
was, and is now, used in the manufacture of hard or spring wire. It is the com- 
mon knowledge of all who are familiar with the manipulation of copper that 
the process of drawing it into wire serves to harden the surface. Thus it will 
be seen that the experiments which resulted in the so-called hard drawn copper 
wire were based upon a well-known principle, although the application of this 
principle had never been made use of for the final product. The writer was 
familiar with this phenomenon of the hardening of drawn copper at the time 
he entered the field of electricity; therefore, when it was disclosed to him that 
copper was not only one of the best conductors of electricity, but was the cheapest 


in conductivity, or per mile ohm, it was only left for him to determine whether 
or not this hardening process could be made available in order that copper wire 
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should be comparable to iron in its ability to stand the strain of its own weight 
when strung on poles, and, in addition thereto, the weight of sleet or snow and 
wind pressure. There was no mathematical road to determine this factor; there- 
fore it was simply a case of ‘ cut and try.’ 


It was for producing in 1877 the five hundred pounds of No. 12 
B. & S. gauge hard drawn copper wire used in stringing the aerial 
circuits in the Ansonia Brass and Copper Company’s private telephone 
exchange system that the Franklin Institute awarded to Mr. Doolittle 
the Edward Longstreth medal of merit. 

In connecting up the different offices and mills of the Ansonia 
Brass and Copper Company he built substantial pole lines, installed a 
home-made type of switchboard to which all circuits were attached 
and had a regular operator employed. A pole line was also built to 
the freight station of the Derby Railroad Company, and a telephone 
installed there and connected to the main switchboard, thus enabling 
any department to get in immediate communication with the freight 
station. This system was completed and in successful operation on 
December 4, 1877. Then, when the Connecticut Telephone Company 
came into possession of the territory by virtue of purchasing the rights 
of earlier Bell licensee systems, and thus possessed the sole right to 
operate telephone exchanges under the Bell patents, it claimed that this 
pioneer private exchange was a commercial exchange by reason of con- 
nections to outside interests, although calls were exchanged without 
thought of payment, and thus was infringing the rights of the Con- 
necticut Company. So that exchange was closed. Later on a private 
branch exchange system was regularly installed for the Ansonia Brass 
and Copper Company, and now that company is the largest user of 
telephone equipment and service in Connecticut. 

Probably Hartford can be credited with establishing the second 
mutual telephone exchange system. Three months after Dr. Bell’s 
lecture, an agent for the Bell company called on the principal mer- 
chants in Hartford and tried to induce them to utilize the telephone as 
a business-bringer. On July 19, 1877, the local manager of the 
Western Union, Mr. G. B. Hubbell, secured the agency of the Bell 
telephone. On August 9, 1877, the Hartford Courant stated: “ At 
the Capital Avenue drug store there is a telephone of simple construc- 
tion connected with the residence of Dr. Campbell.” On August 22 
the Courant stated that “ At the regular meeting of the allopath physi- 
cians on Monday evening, experiments were successfully tried with 
the telephone, and it is proposed to have a system of intercommunica- 
tion between the doctors established by means of this new invention, 
so that by reporting to the central office at the Capital Avenue drug 
store, they can readily exchange views between office and office.” In 
September, 1877, Isaac Smith, owner of the Capital Avenue drug store, 
had one and possibly two party-lines working in Hartford, and ter- 
minating in his store. On October 8, 1877, Smith advertised as fol- 
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lows: “ Prof. Bell’s Telephone. I am prepared to build and equip 
telephone lines at moderate rates. Telegraphic lines, with Morse or 
other instruments, built of the best material. Please call and examine 
our telephone lines in operation.” In November, 1877, Dr. Crane, a 
dentist in Hartford, had a party-line on which were six physicians and 
six druggists, including Smith, and on November 15 Crane advertised : 
“ Messages sent direct from my office to the following places by tele- 
phone.” On January 24, 1878, the Courant announced that “ When 
word came to Hartford of the accident on the Connecticut Western, 
information was dispatched to the central office from whence run wires 
to many physicians of this city. In a very short space of time and 
within a few minutes of each other, nearly a score of doctors and sur- 
geons were at the depot.” 

As a rule, in the beginning the messages sent over these early tele- 
phone lines were not switched through, but received at one telephone 
by ‘ Central’ and repeated to the subscriber through another telephone. 
For there was one telephone for each circuit terminating in the central 
office; if there were six subscriber-lines, then there were six hand tele- 
phones hanging on the wall of the central office. But this was not the 
case at Bridgeport, Ansonia, New Haven or Meriden. 

In May, 1877, Mr. Edwin T. Holmes used Bell’s hand telephone 
- as an accessory to his central-office burglar-alarm system in Boston, 
one set of wires serving for both purposes. Five of these alarm wires 
were cut through a small brass telegraphic pin switchboard, enabling 
a hand telephone to be connected or plugged-in on any line. Mr. F. 
E. Kinsman, who was then in the employ of Mr. Holmes, said that 
(in August, 1877) the service was not given by connecting any two 
circuits together, but that “it was made by the operator taking the 
message and turning about and talking through the telephone to the 
party to whom the message was given.” Three months later Mr. 
Holmes installed hand telephones in many of the wholesale and com- 
mission houses to enable these subscribers to the system to notify the 
Holmes central office to tell the express company to call for packages 
ready for shipment. Then a central switchboard system was installed 
and, in March, 1878, there were 256 hand telephones in use. The use 
of hand telephones only is said to have continued in this system for 
more than twelve years, although the number of subscribers finally 
exceeded 500. 
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THE JEWS: A STUDY OF RACE AND ENVIRONMENT. III. 


By Dr. MAURICE FISHBERG 
NEW YORK CITY 


Mized Marriages between Persons of Different Christian 
Denominations 


+ ee assumption that Jews and christians refrain from intermarriage 

because of an inherent racial antipathy existing between the 
Aryan and the Semite is disproved by the large number of mixed mar- 
riages in western Europe and America. All the facts go far to prove 
that the only reason why they have not intermarried during the middle 
ages and even as far as the first half of the nineteenth century was the 
difference of religious belief. It was both the church and the syna- 
gogue which discouraged intermarriage between Jews and christians. 
Not only has the church prohibited intermarriage with Jews, moham- 
medans and heathens, but even the adherents of the different christian 
denominations have been thus enjoined. In the beginning of the 
nineteenth century intermarriage between catholics and protestants 
was comparatively rare in Europe and America. With the change of 
conditions characteristic of our age, a spirit of toleration has become 
dominant, and mixed marriages are to-day more or less common. In 
some countries in Europe denominational statistics have been compiled, 
and these are of considerable interest in this connection. In Hungary, 
where many religious confessions are represented, the following are the 
rates of intermarriage: To 100 marriages contracted in 1903 between 
persons of the same creed there are mixed marriages among unitarians, 
167.73; protestants, 49.39; reformed church, 48.52; Greek catholic, 
42.79; Greek oriental, 16.88; Jews, 7.21. Here we find a connection 
between the degree of religious toleration and the proportion of mixed 
marriages. The unitarian church, which does not prohibit its adherents 
to marry outside of their faith, shows the highest proportion of mixed 
marriages of all the other denominations. In fact, there were more 
mixed than pure marriages. Next come the evangelical and reformed 
denominations, with nearly 50 mixed to 100 pure marriages. The 
large proportion of mixed marriages among the Greek catholics is due 
to intermarriage with adherents of the Roman catholic and Greek 
oriental churches; comparatively few marry protestants. The Jews 
and the Roman catholics have the lowest percentage of mixed mar- 




















THE JEWS: RACE AND ENVIRONMENT 503 


riages. It must, however, be mentioned in this connection that in 
Budapest, the capital of Hungary, where social intercourse between 
Jews and christians is more common, and the Jews are on a higher 
economic and intellectual plane than their coreligionists in the prov- 
ince, the rate of intermarriage is nearly double, reaching 17 per cent. in 
1904, although it is only ten years since they have been legally per- 
mitted to marry with christians. In Germany similar conditions pre- 
vail. Of a total number of 468,329 marriages contracted during 1901, 
only 41,014 were between persons of different faith, 7. e., only 9.59 
mixed marriages to 100 pure marriages. Among the Jews in that 
country there were during that year contracted 3,878 pure and 658 
mixed marriages, or 16.97 per cent., which shows a larger tendency to 
intermarry among the Jews than among the general population. 
Taking the three chief religions in Germany, we find the following 
proportions of mixed marriages: 








Religion and Country Pure Marriages Mixed Marriages | No. of Mixed to 100 














Pure Marriages 

Germany (1901). 

Protestants.........+.+++ 277,480 39,115 14.10 

Catholics..........+..00+ 145,141 39,115 26.95 

BU, ctectnermeeerevenan 3,878 658 16.97 
Prussia (1901). 

Protestants. ..........+. 172,570 23,794 13.78 

Catholics..............++. 87,898 23,794 27.07 

, 2,570 455 17.71 
Bavaria (1901). 

Protestants .............. 12,390 4,588 37.03 

SS 31,739 4,588 14.45 

Jews (1902).........+0 447 42 9.40 





It is noteworthy that in Germany catholics are more given to inter- 
marry than the protestants, which is exactly the reverse of conditions 
in Hungary. To 100 pure catholic marriages, during 1901, there were 
26.95 catholics who married protestants, while only 14.1 per cent. of 
protestants were married to catholics, which is even less than the rate 
of Jewish mixed marriages in that country, 16.97 per cent. In Prussia 
also the catholics intermarried more than the protestants and Jews, 
the proportions being, catholics, 27.07 per cent.; protestants, 13.78 per 
cent., and Jews, 17.71 per cent. In Bavaria, on the other hand, the 
reverse is true. There the protestants intermarry to a much larger 
extent than the catholics. The latter had 37.03 per cent. of mixed 
marriages, as against only 14.45 per cent. among the former, and 9.4 
per cent. among the Jews. It appears from these figures that ad- 
herents of the religion of the majority of the inhabitants are less likely 
to marry outside of their faith than persons following the creeds which 
are in the minority. Thus in Germany where 62.51 per cent. of the 
population is protestant, and only 36.06 per cent. catholic, the latter 
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are more apt to marry protestants; similarly in Prussia (population, 
63.29 per cent. protestant and 35.14 per cent. catholic), the catholics 
have 27.07 per cent. of marriages with protestants as against only 
13.78 per cent. of marriages of protestants with catholics. In Berlin, 
where the population consists of 84.18 per cent. protestants and only 
9.98 per cent. catholics, there were in 1904 only 19.93 mixed marriages 
of protestants to catholics, as against 323.81 per cent. of catholics to 
protestants, while in Bavaria, having a majority of catholic popula- 
tion, 70.65 per cent., and only 28.32 per cent. of protestants, it is the 
protestants who have a higher proportion of mixed marriages, 37.03 
per cent., as against only 14.45 per cent. among the catholics. The 
powerful influence of the majority and its tendency to absorb the 
minority are thus demonstrated. The immediate cause is, of course, 
to be sought in the fact that there is often some difficulty to find a 
suitable partner among the minority, and when one is found among the 
followers of a different creed, all religious scruples are laid aside.’° 

Intermarriage between persons of different creeds is a recent phe- 
nomenon, only one hundred years ago it was quite rare. “In no 
respect has modern civilization acted more beneficently than as pro- 
moter of religious toleration,” says Westermarck. “In our time dif- 
ference of faith discourages sympathy to a much less extent than it 
did in former ages.”** In Prussia the number of mixed marriages 
has quadrupled within the last fifty years, while the number of mar- 
riages in general has increased only 70 per cent. during that period. 
In Bavaria the increase has been more pronounced. During the first 
half of the nineteenth century they constituted less than three per cent. 
of the total number of marriages, while to-day one in ten marriages is 
contracted between persons of different faiths. 

All these facts and figures emphasize that it was not any racial 
antipathy between the so-called Semite and Aryan which kept the 
Jews of former days from marrying with christians. There were prac- 
tically no mixed marriages among persons of any religion during 
medieval days. The same prevails to-day in Russia, where mixed 
marriages are prohibited by law. With the progress of religious toler- 





*” A somewhat similar phenomenon has been noted among the immigrant 
population in the United States. The Tenth Census made the interesting deduc- 
tion that in those portions of the country where a single nationality was numer- 
ously represented, as, for instance, the Irish in New York City, there was little 
intermarriage with other nationalities. But where the nationality was not 
numerously represented, as the Irish in St. Louis, there was a greater tendency 
among the n:en to marry native-born women, or women of other nationality. 
(R. Mayo-Smith, ‘ Statistics and Sociology,’ pp. 111-112.) The same is true of 
the Jews in the United States: Very few marry christians in New York City, 
while in the western and southern states intermarriage is common. 

“™ Westermarck, The History of Human Marriage, p. 376. 
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ance characteristic of our age, the number of mixed marriages has 
increased among persons belonging to all creeds, including the Jews. 


Fertility of Mixed Marriages 


Besides the religious and sentimental objections which are being 
made against intermarriage by Jews and christians, many other argu- 
ments were brought forward against them. Some have stated that 
mixed marriages are infertile, that a large proportion remain sterile 
and that the average number of children born to each marriage is 
much below the average of pure marriages. It has also been asserted 
that intermarriage of different races leads to physical, moral and intel- 
lectual deterioration. Only few of the virtues of each are inherited, 
but most of the vices are transmitted to the progeny. 

The fertility of mixed marriages has especially been discussed by 
Joseph Jacobs, who calculated that even if one tenth of all the Jews 
and Jewesses married outside of their faith, only a little over two per 
cent. would be left of the original ten per cent. within six generations 
or 200 years. This idea prevailed, until recently Arthur Ruppin, after 
a thorough study of Prussian statistics, showed conclusively that there 
is no real basis for any such assertion. The fertility of mixed mar- 
riages in Prussia is not much below that of pure Jewish marriages. 

Superficially, statistics would seem to indicate a lower birth rate 
of Jews married to non-Jews, as can be seen from the following figures, 
calculated by J. Thon, showing that in Bavaria the fecundity of the 
various classes of marriages was as follows: 


Pure 
mn, 
Christian Jewish Mixed 
ED tceeneeeenin aaa ke naeeare 2.64 3.54 1.58 
PR catiht tenn cuskaewends ands Baked 4.40 2.20 1.38 
64 addi Che RANG REMANENCE 4.31 2.31 2.11 


In Prussia and Hungary the same is shown to be the case, while in 
the city of Berlin the fertility of mixed marriages appears even lower. 
The percentage of complete sterility is also stated to be higher among 
mixed than among pure Jewish couples. In New South Wales 13.41 
per cent. of all the Jews married to Jewesses were sterile, while among 
Jews married to christians 30.55 per cent. were sterile. The average 
number of children was 3.48 among the general population, 4.06 
among the Jews and only 2.01 among Jews married to christians.’ 

All these figures are no safe criterion as to the fertility of mixed 
marriages, because the usual method applied in calculating the material 





* Results of Census of N. S. W., 1901, Pt. III., 1902, Pt. V., 1903. 
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is fallacious. The way fertility is calculated is to divide the number 
of births in a given year by the number of marriages contracted during 
the same year. Only very few of the births during any one year are 
due to the marriages during that year, but are from couples married 
within the preceding twenty-five years. If the number of mixed mar- 
riages did not increase, such a division would more or less accurately 
give us the average fecundity. But as has been shown above, the num- 
ber of mixed marriages increases regularly in every country considered, 
so that the births of the year considered represent the fecundity of a 
smaller number of marriages than have been contracted during this 
year. A smaller fertility is thus apparently seen among the mixed 
marriages. I will illustrate this by figures obtained by Ruppin about 
conditions in Prussia: During 1901 there were 4.2 births to each 
christian marriage; 2.80 to each Jewish marriage; and only 1.80 to 
each marriage of a christian to a Jewess and 1.53 to each marriage of 
a Jew with a christian woman. But recalling that only a few of these 
births were the results of marriages contracted during 1901, but repre- 
sent marriages for about twenty-five years, we are led to investigate 
further. In 1876 only 256 mixed marriages were contracted in Prussia, 
and during the twenty-five succeeding years they increased annually, 
reaching 455 in 1901. If we accordingly calculate the birth rate for 
1901 on the basis of the average number of marriages during these 
twenty-five years (1876-1901), the result is entirely different. Ruppin 
shows that the rates calculated by this method are 5.07 births to each 
christian marriage, 2.96 to each Jewish marriage, 2.5 to each marriage 
of a christian with a Jewess and 2.35 to each marriage of a Jew with 
a christian woman. The difference is thus not much in favor of pure 
Jewish marriages when compared with mixed. But even this does not 
give us a clear picture, because in many mixed marriages one of the 
parties accepts the religion of the other, and the births are then recorded 
not as the issue of a mixed marriage, but of a pure christian or pure 
Jewish marriage, as the case may be. Many births resulting from 
mixed marriages are consequently missing from the official records, 
thus reducing the average number of births perceptibly. Considering 
this and, in addition, the fact that most of the mixed marriages occur 
in large cities, where the birth rates are much lower than in the coun- 
try, one is bound to agree with Ruppin that the Prussian official statis- 
tics do not support the theory that mixed marriages are less fertile 
than pure mariages. 

There is very little to be said about the alleged physical deteriora- 
tion of the offspring of mixed marriages, because it has not been proved 
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by any one.** Intellectually we do have proofs that the children born 
to mixed marriages are not below the average of Jewish and christian 
in Europe. Grant Allen was the first to point out the striking number 
of distinguished persons of half-Jewish blood as something simply 
extraordinary.* To mention only some of them—Sir John Herschel, 
the astronomer; Paul Lindau and his brother; G. Ebers, the Egyptolo- 
gist; Professor Oldenburg, the philologist; Ludovic Halevy, the musi- 
cian; Paul Heyse; Francis Turner Palgrave, the critic; W. Gifford 
Palgrave, the traveler; Sir H. Drumond Wolff, Prevost-Paradol; 
Edwin Booth, the actor; Bret Harte, the novelist, Elie Metchnikoff, 
the biologist; David Manin; Leon Gambetta; Sir John Millais, the 
British painter ; and many others. 


Religion of the Children resulting from Mixed Marriages 


The church in many countries often complained that mixed mar- 
riages are a net loss to christianity, because the children born to chris- 
tians married to Jews are more apt to be raised in the tenets of 
Judaism. The Jews, on the other hand, have always maintained that 
each marriage of this kind is a distinct loss to Judaism. In fact, it 
has been pointed out that most of the children are brought up as chris- 
tians, and that this is a distinct advantage to the Jews, because the 
race is thus maintained in its desirable purity, unadulterated by the 
infusion of foreign blood. 

From statistical evidence available on the subject, it appears 
that about 75 per cent. of all the children born to Jews married 
to christians are baptized immediately at birth, and only 25 per 
cent. are raised as Jews. This is best seen in Hungary, where the 
law permitting mixed marriages stipulates that a person intending to 
marry one of another religion may make provision at the time of 
making the application for a marriage license about the religion of the 
children which may be born to them in the future. They may also 
leave the question open for future consideration, if they so desire. In 
the latter case it is provided that boys should follow the religion of 
their father, and girls that of their mother. Of the 3,590 mixed 
marriages contracted in that country from 1895 to 1903, only 801 
have taken advantage of the provision of the law, and decided, at the 
time they applied for their marriage licenses, about the religious affilia- 





“If the proportion of stillbirths should be taken as an index of the vitality 
of the new born, then nothing unfavorable can be found in cases of mixed mar- 
riages: In Prussia the percentage of stillbirths was found from 1875 to 1899 
as follows: Christians, 3.59 per cent.; Jewish, 3.21 per cent.; and mixed, 3.45 
per cent. The rates of the mixed are thus about midway between the pure 
Jewish and pure christian. 

“ Mind, Vol. VIII., pp. 504-5. 
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tion of their future children. Of these 685, or 85.64 per cent., de- 
clared that they desired to bring up their children as christians, and 
only 116, or 14.36 per cent., decided in favor of the Jewish religion. 
It is a striking fact that even in cases where the parents registered 
themselves as freethinkers married to Jews, one half declared their 
intention to raise their children in the tenets of the christian church. 
The Jews thus lose in Hungary 85.64 per cent. of the children born 
of mixed marriages, which is a net gain to the christian church. 

In New South Wales, also, it was found that most of the children 
resulting from mixed marriages are raised as christians. Of the chil- 
dren born to Jews married to christian women, 44 were Jewish and 
119 christian; of the children of christians married to Jewesses, 35 
were christian and 20 Jewish. The net result is that from the chil- 
dren born to Jewish husbands married to christian wives only 26.99 
per cent. were Jewish, and from children born to christian husbands 
married to Jewish wives 36.36 per cent. are Jewish. It is noteworthy 
that here the mother has more influence than the father in determining 
the religion of the children. 

In Copenhagen, where the number of mixed marriages is very 
large, Salomon states that most of the children are raised as christians. 
The same conditions are stated to prevail in Italy and France. 

In Prussia this subject has been studied by the census officials for 
many years. The result is this: About 75 per cent. of all the children 
are christian, and only 25 per cent. are Jewish. Thus between 1885 
and 1900 the figures are as follows: 


Jewish Christian 
BOBS vcccvcvceccvecccecccceses 24.78 per cent. 75.22 per cent. 
ee ee err re re 25.48 per cent. 74.52 per cent. 
Ee Ee ree ret 24.47 per cent. 75.53 per cent. 
MD sa triehiriertexescenwed 24.21 per cent. 75.79 per cent. 


These figures represent the children who lived with their parents in 
the census years mentioned, and show distinctly that only 25 per cent. 
of them are Jews, although among the parents 50 per cent. of Jews are 
represented. It is noteworthy that in Prussia it is the husband’s re- 
ligion which has more influence in determining the religious affiliation 
of the offspring. During the census of 1900 it was found that in 
families where the mother was Jewish and the father christian only 
20.08 per cent. of the children were Jewish, as against 27.67 per cent. 
in families where the father was Jewish and the mother christian. 

It must also be mentioned that this does not represent the entire 
loss sustained by the Jews through intermarriage. A person who has 
one parent of christian origin, even if raised as a Jew, is more likely 
to marry a christian than a Jew when he becomes of age, because so- 
cially he comes in intimate contact with his christian relatives. It is 
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also not as difficult for him to be baptized, because he considers himself 
as much of christian as of Jewish origin. It is Ruppin’s opinion that 
hardly 10 per cent. of the children resulting from mixed marriages 
remain Jews for any considerable length of time. Of these it is doubt- 
ful whether any Jews are left after two or three generations. 

“The loss sustained by Judaism through mixed marriages,” says 
Ruppin, “ is not to be considered a negligible quantity. In 1901, after 
five years of legalized intermarriage in Hungary, the proportion of 
children born to mixed parents was 1.23 per cent. of the total number 
of Jewish births; in Prussia, after twenty-five years of mixed mar- 
riages, it was 10.47 per cent., and in Berlin even 15.15 per cent. of 
all the Jewish births were of mixed origin. Between 1875 and 1902 
14,536 children were born in Prussia from mixed marriages.” In 
fact, Ruppin points out that the loss is much greater than through 
baptism, which is very much in vogue in Prussia. He shows that in 
Prussia only about 400 Jews are converted annually to christianity, 
as against 700 children of half-Jewish blood becoming christians. 
Only about 25 christians are annually converted to Judaism and 75 
children of half-Jewish blood are gained by Judaism through inter- 
marriage. In this connection it is of interest to mention the nu- 
merous christian missions to the Jews, which are mostly kept up on 
the moneys contributed by English-speaking people. It is well known 
that they meet with but little, if any, success. Their expense is enor- 
mous. According to Dr. Kohler,’ the Berlin Society for Promoting 
Christianity among the Jews spent more than 117,152 Reichsthaler 
upon the conversion of 461 Jews during the fifty years of its existence, 
while the London Society paid between the years 1863 and 1894 from 
£600 to £3,000 for the conversion of a single Jew. It appears from 
the figures given above that intermarriage brings much better results 
for the promotion of christianity among the Jews than missions with 
their ‘ costly converts,’ who only rarely prove to be desirable acquisi- 
tions to christianity. 

Dissolution of Marriage 

There are but few data about the frequency of divorce among the 
Jews. In eastern Europe and the orient, the rabbinical law of divorce 
prevails among the Jewish inhabitants, and any trivial cause often 
suffices before some rabbis to grant a divorce. The husband can even 
send a divorce to his wife by proxy through a messenger. Divorces, 
while not uncommon, considering the ease with which they can be 
obtained, are not very frequent. Family ties are very strong among 
the eastern European Jews and only rarely is advantage taken of the 
rabbinical law to dissolve marriage. The western European Jews do 





* * Jewish Encyclopedia,’ Vol. IV., p. 252. 
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not depend on the rabbinical divorce law, but follow the civil laws of 
the countries in which they live. From the few statistical data avail- 
able it is seen that during the middle of last century divorce was less 
frequent among the Jews in Bavaria than among the christian popula- 
tion in that country. The same appears to be the case in Berlin, as 
can be seen from the following figures: 





Average Annual Number of Divorces per 1,000 Population, 











1885-1886. | 1890-1891. | 1895-1996. 
EEE 3.57 3.07 4.73 
IID cccctnceveensceassccensoscvens | 2.71 | 2.81 | 3.35 
i ilitidislsnieanidainiahes weep 267 | 2d] 888 








Although the rates are lower among the Jews than among the 
christians, still there is to be noted a steady increase in the frequency 
of divorces among them, from 2.67 in 1885 to 3.26 in 1896. Another 
way to calculate the divorce rate is by taking the number of divorces 
in any one year per 1,000 married couples found in a city. In Berlin, 
during the five years, 1895 to 1899, the rates were 3.75 among the Jews 
and 5.09 among the christians. 

In eastern Europe there are more divorces among the Jews in Hun- 
gary and Roumania than among the christians. In Hungary, from 
1898 to 1901, the divorces among the Jews constituted 9.51 per cent. 
of the total number of divorces granted in that country, although the 
Jews only constituted 4.42 per cent. of the total population. In Rou- 
mania 5.83 per cent. of the divorces granted during 1897 were granted 
to Jews, while only 4.55 per cent. of the total population was Jewish. 

There are no statistics about divorces among the Jews in the United 
States, but it can be stated, without fear of meeting serious contradic- 
tion, that it is not uncommon. The divorce courts in New York City 
are quite often asked by Jews to dissolve their marriage. I am in- 
clined to believe that it is in New York as frequent among Jews as 
among christians. On the east side of the city the immigrant popula- 
tion very often take advantage of the rabbinical law, and easily obtain 
divorces. But among the native Jews this never happens; they go to 
the civil courts for the purpose. 

From a few scanty statistics about the causes of divorce among 
Jews, it is evident that there is very little difference between Jews and 
Christians in this respect. In Berlin, Ruppin mentions that infelicity 
on the part of the husband is more frequently a cause among Jews 
than among christians, while infelicity on the part of the wife is more 
frequent among christians. Wife desertion is also more frequent 
among Jews than among christians in Berlin. 
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It has been stated that divorce is more apt to occur among mixed 
couples than among pure Jewish couples, and some statistics of the 
city of Berlin support this opinion. During the ten years, 1892 to 
1902, to each 1,000 marriages there were divorces as follows: Jews, 
| 3; christians, 3.91; Jews married to christian women, 10.09; christians 
married to Jewesses, 11.16. Mixed marriages are thus from three to 
four times more likely to be divorced than pure marriages. Marriages 
between christians and Jewesses are more often dissolved than mar- 
riages between Jews and christian women. Besides the excessive fric- 
tion incidental between married couples of different faith, even be- 
tween catholics married to protestants, it must be recalled that mixed 
marriages are taking place chiefly in large cities, where divorces are 
more common than in small towns and in the country. Besides, mixed 
marriages have lately been increasing, as was shown above, and divorces 
are more frequent among couples recently married than among those 
who have successfully passed several years of marital life. Statistics 
of divorce among mixed couples for a small number of years are, there- 
fore, likely to be fallacious, and for a long period of years there are no 
available data. 

With divorces the influence of the social environment is again 
evident. In the orient and eastern Europe, where the Jews live under 
strict adherence to their faith and traditions, participating but little 
in tendencies of modern life, the sacredness of the family ties is strictly 
guarded, and divorces are uncommon, although easily obtainable.’ 
In western Europe and America, where the Jews are completely under 
the influence of modern city life, divorces are frequent and are growing 
in frequency. 





* It will appear from the figures given above about divorces in Hungary 
and Roumania that they are more frequent among the Jews than among the 
christians in these countries. But it must be recalled that the christians can 
not obtain divorces easily according to the civil laws of the country. The 
Jews, however, are left to themselves in this respect, and they can easily obtain 
divorces from the rabbis. 
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PHYSICAL DEGENERACY OR RACE SUICIDE?* 


By SIDNEY WEBB 


I. 


6¢ [| F only the devastating torrent of children could be arrested for 

a few years,” wrote one of the most sympathetic friends of 
progress, not so very long ago, voicing the opinion of the economists 
from Malthus to Fawcett, “ it would bring untold relief.”"* Not many 
years have passed, and his aspiration is fulfilled. One of his Majesty’s 
Inspectors of Schools, lately revisiting, after some interval, a public 
elementary school in the center of London, remarked that, since he 
was there before, the ‘ babies’ class’ had ceased to exist. Between 1896 
and 1905 the total population of the County of London is estimated to 
have increased by 300,000 persons. But the total number of children 
between three and five years of age who were scheduled by the vigilant 
school-attendance officers positively fell from 179,426 to 174,359. That 
this scheduling was fairly exhaustive is shown by the fact that there 
were almost exactly 5,000 fewer children of that age recorded in the 
London census of 1901 compared with that of 1891. Nor is this either 
an isolated or a temporary phenomenon. All over England and Wales 
the birth rate is falling steadily, in a decline which has already lasted 
thirty years, and which shows no sign of slackening. In 1876, to every 
100,000 of the population there were born 3,630 babies. In 1904, to 
every 100,000 of the population there were born only 2,790—absolutely 
the lowest number on record since birth registration began.” 

What does this continuous fall in the birth rate mean? What will 
be its results upon our economic and social relationships—what upon 
the future of the race? What ought we to do, and what can we do, 
to ward off whatever there is of evil in these results? These are ques- 
tions which seem to be of greater importance to the community than 
the ephemeral issues of party politics. Yet those in authority are slow 
to tackle them. The subject has accordingly been under investigation 
during the past year by a committee of the Fabian Society; and the 
present article sets forth some of the results—formulated, however, by 
the present writer in his own way, for which the society as a whole has 
no responsibility. 





* From the London Times. 
** The Service of Man,’ by J. Cotter Morison, preface, p. xx. 
* Sixty-seventh Annual Report of the Registrar-General, 1906, p. xix. 
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1. The decline in the birth rate is not merely the result of an altera- 
tion in the ages of the population, or in the number or proportion of 
married women, or in the ages of these. 

It is necessary at the outset to remove one possible explanation. 
What the Registrar-General gives us is the crude birth rate—that is to 
say, the exact proportion of births during the year to the total popula- 
tion, whether old or young, married or single. But in comparing these 
birth rates for different years, we have to remember that important 
changes may take place, even in a single decade, in (a) the proportion 
between children and adults; (b) the proportion between married and 
unmarried; and (c) the proportion between married women of the re- 
productive age and those above that age. These changes—due, it may 
be, to emigration or immigration, to economic or social developments, 
or to mere prolongation of the average life—are sufficient, in them- 
selves, to produce a rise or a fall in the crude birth rate, without there 
having been any increase or decrease in human fertility. To give one 
striking instance, the crude birth rate of Ireland per 100,000 popula- 
tion fell from 2,384 in 1881, to 2,348 in 1901. But we happen to know 
that in the course of these twenty years the proportion of married 
women of reproductive age to the total population so far diminished 
that the slight fall in the crude birth rate really represented, not a 
. decline, but a positive increase in fertility. If the Ireland of 1901 
had contained a population made up, by ages, sexes and marital condi- 
tions, in the same proportion as that of 1881, the recorded births in 
1901 would have appeared as a birth rate actually higher by 3 per cent. 
than that of 1881. We have, therefore, first to ask what are the cor- 
responding figures for England and Wales, eliminating all the elements 
of variations of age, of postponement of marriage, and of positive re- 
fusal to marry.* 

Now, it so happens that this problem has lately been worked out by 
the statisticians in a way to remove all uncertainty. Dr. Arthur News- 
holme and Dr. T. H. C. Stevenson on the one hand, and Mr. G. Udny 
Yule on the other, have performed the laborious task of ‘ correcting’ 
the crude birth rates for differences of age, sex and marital conditions, 
as regards the census years from 1861 to 1901. The results show a 








*I have restricted myself throughout to legitimate births. The number of 
illegitimate births in England and Wales is now only 112 per 10,000 of the popu- 
lation, and their omission does not affect the result. Their inclusion would 
merely have intensified the force of the argument at all points. The corrected 
illegitimate birth rate fell between 1861 and 1881 by 21 per cent., and between 
1881 and 1901 by 41 per cent.—more than twice as fast as the correct legitimate 
birth rate. 

*The decline of human fertility in the United Kingdom and other coun- 
tries as shown by corrected birth rates, by Arthur Newsholme, M.D., medical 
officer of health, Brighton; and T. H. C. Stevenson, M.D., assistant medical officer 
to the Education Committee of the London County Council. 


VoL. Lxvi1. — 33. 
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definite progressive fall in the proportion of births after allowing for 
all differences in the way the populations are made up. If the people 
of England and Wales had continued during those fifty years to be 
exactly of the same ages, and to be exactly in the same proportion mar- 
ried and single, the birth rate per 100,000 of the population would 
have changed to the following extent: 1861, 3,236; 1871, 3,312; 1881, 
3,273; 1891, 3,125; 1901, 2,729. That is to say, if the fertility of 
the married women of equivalent ages had remained the same in 1901 
as it had been in 1871, there would have been born 3,312 babies per 
100,000 population, instead of 2,729, or just upon 21 per cent. more, 
equal in the whole of England and Wales to something like 200,000 
more than actually saw the light. Why were those 200,000 babies 
not born? 

2. The decline in the birth rate is not confined to the towns, nor 
(so far as England and Wales is concerned, at least) is it appreciably, 
if any, greater in the towns than it is in the rural districts. 

Human fertility may possibly be normally slightly lower in the 
towns than in the rural districts, and it is sometimes suggested, espe- 
cially by German authorities, that the fall in the birth rate is to be 
accounted for by progressive ‘urbanization.’ But English statistics 
afford no support to this hypothesis. It is true that the corrected birth 
rates of the towns of Northampton, Halifax, Burnley and Blackburn 
fell off between 1881 and 1901 by no less than 32 per cent., and that 
of London by 16 per cent. But the corrected birth rate of Cornwall 
fell off by 29 per cent., that of Rutland by 28 per cent., those of Sussex 
and Devonshire by 26 per cent., and that of Westmorland by 23 per 
cent. It is no less significant that, whilst the corrected birth rate of 
all Ireland actually rose during these twenty years by 3 per cent., that 
of Dublin rose by 9 per cent. If it was the unhealthy environment 
of our great towns that was causing a reduction in the number of births, 
we might expect to find Liverpool, Salford, Manchester and Glasgow— 
cities of extensive overcrowding, fearful slums and high mortality— 
heading the list. As a matter of fact, the corrected birth rate between 
1881 and 1901 fell off proportionately less in these cities than in any 
other town, and actually less in proportion than in all but six of the 
counties. A decline in the birth rate, which does not appear at all in 
Dublin, appears much less in Liverpool and Manchester, Salford and 
Glasgow than in Brighton, and appears far more in Westmorland, Rut- 
land, Devonshire and Cornwall than in any of those towns, can hardly 
be due to ‘ urbanization.’ 





On the changes in the marriage and birth rates in England and Wales dur- 
ing the past half-century; with an inquiry as to their probable causes, by G. 
Udny Yule, Newmarch Lecturer in Statistics, University College, London. Both 
these papers will be found in the Journal of the Royal Statistical Society, 
April, 1906. 
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3. The decline in the birth rate is exceptionally marked where the 
inconvenience of having children is specially felt. 

There is not much evidence to be adduced under this head, but what 
there is is of some significance. Where married women habitually go 
to work in factories, and where their earnings form an important ele- 
ment in the weekly income of the family, the interruption caused by 
maternity is probably most acutely felt. The enforcement by the 
factory and workshops acts of 1891 and 1901 of four weeks’ absence 
from employment after child-birth comes as an additional objection. 
Moreover, in the factory districts the later age at which children can 
now become productive wage-earners has certainly rendered large fam- 
ilies less economically desirable than of yore. It is, therefore, of some 
significance that the ten towns in all England in which the relative fall 
in the birth rate between 1881 and 1901 is most startingly great are 
Northampton, Halifax, Burnley, Blackburn, Derby, Leicester, Brad- 
ford, Oldham, Huddersfield and Bolton—all towns in which an excep- 
tionally large proportion of married women are engaged in factory 
work, in textiles, hosiery or boots. I can adduce no statistics of the 
decline in the birth rate among the married women teaching in schools ; 
but it is known to be great. 

4. The decline in the birth rate appears to be specially marked in 
places inhabited by the servant-keeping class. 

It is significant that Brighton shows a relatively heavy falling off 
from a birth rate which was already a low one. But a comparison 
between various districts of London gives us further indications. Let 
us take, as a convenient index of relative wealth, the percentage of 
domestic servants to population. The corrected birth rate of Bethnal- 
green—the district of London in which there are fewest non-Londoners 
and in which fewest of the inhabitants keep domestic servants—fell off, 
between 1881 and 1901, by 12 per cent. (or exactly as much as that of 
the North Riding of Yorkshire). But that of Hampstead—where 
most domestic servants are kept—fell off by no less than 36 per cent., 
and attained the distinction of reaching the lowest of all the corrected 
birth rates that Dr. Newsholme has computed. Second only to Hamp- 
stead in this respect come Kensington and Paddington, which have 
statistically to be taken together, and which, keeping nearly as high a 
proportion of domestic servants as Hampstead, saw their corrected 
birth rates, already lower than that of Hampstead, fall off by 19 per 
cent., and sink to less than two thirds of that of the Bethnal-green of 
1881. It would be interesting to extend this comparison, taking all 
the districts of London in the order of their average poverty, as shown 
by such indices as the proportion of the inhabitants who live in one- 
or two-room tenements, by the rateable value per head, and by the per- 
centage keeping domestic servants. But the variations in the registra- 
tion areas in nearly all these cases prevent accurate comparison of birth 
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rates between 1881 and 1901. Dr. Newsholme and Dr. Stevenson, on 
the one hand, and Mr. Udny Yule, on the other, do, indeed, compare 
the corrected birth rates for 1901 of five separate groups of metro- 
politan boroughs, arranged in grades of average poverty. This com- 
parison gives us the interesting result that the small group of three 
‘rich’ boroughs have, per 100,000 population (corrected) 2,004 legiti- 
mate births; the four groups comprising nineteen intermediate bor- 
oughs have almost identical legitimate birth rates of between 2,362 
to 2,490 per 100,000; whilst the poorest group of seven boroughs has 
a legitimate birth rate of no less than 3,078, or 50 per cent. more than 
that in the ‘rich’ quarters. From these figures it has been inferred 
that we are, in London at any rate, multiplying most prolifically from 
our most inferior stocks. It should, however, be noticed that the group 
of seven ‘ poor’ boroughs happens to include, not only those containing 
the greatest numbers of Irish Roman Catholics, but also those in which 
the great bulk of the Jews are to be found. Practically half the mar- 
riages that take place in the registration districts of Whitechapel and 
Mile-end Old Town are solemnized according to the Jewish rite. It is 
against all the influences of the Jewish religion, tradition and custom 
to limit the family, and the birth rate among Jews of all classes and 
all nationalities is known to be large. We can not, therefore, infer 
from these statistics, either that the birth rate of the poorest strata of 
the English race in London is greater than that of the artisan or lower 
middle class. The remarkable evenness of the corrected birth rate 
throughout the nineteen ‘ intermediate’ metropolitan boroughs, though 
they vary from having about 15 up to about 45 per cent. of servant- 
keeping households, is rather an indication to the contrary. This is in 
accordance with the fact that the decline in the corrected birth rate 
appears to be as great in the counties made up preponderatingly of the 
poorly paid agricultural laborers, as in those districts in which the 
average level of wages is much higher.® 

5. The decline in the birth rate appears to be much greater in those 
sections of the population which give proofs of thrift and foresight 
than among the population at large. 

Here we have to leave the carefully corrected birth rates supplied 
by Dr. Newsholme, and fall back upon evidence which is statistically 
less perfect. What would be desirable would be to have precise and 
‘ corrected ’ birth rates for different years of two sections of the popula- 





‘The failure to take into account the special aggregation of the Jewish 
and the Irish population in the districts of greatest poverty, and the limitation 
of the investigation to London, appears to me to diminish the validity of some of 
Mr. David Heron’s implications in the recent publication ‘On the Relation of 
Fertility in Man to Social Status, and on the changes in this relation that have 
taken place during the last fifty years,’ 1906. But these calculations point in the 
same direction as those cited. 
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tion, the one comprising those who took thought for the morrow and 
the other comprising those who did not. Such an exact contrast is, 
of course, unattainable. But it so happens that we do possess, over a 
term of nearly forty years, the number of children born in one large 
sample of the population, selected, it might almost be said, solely by 
the characteristic of thrift. The Hearts of Oak Friendly Society, the 
largest centralized benefit society in the kingdom, has now over 272,000 
adult male members. This membership belongs to all parts of the 
United Kingdom, of which it may be said to represent about 3 per cent., 
or no inconsiderable sample. No one is admitted who is not of good 
character and in receipt of wages at least 24s. per week, a figure which 
excludes thé agricultural laborer, the unskilled worker in town or 
country, and even (outside London) the lowest grades of skilled 
artisans. The society consists, in fact, of the artisan and skilled 
mechanic class, with some intermixture of the small shopkeeper and 
others who have risen into the lower middle class. Among its provi- 
sions is the ‘ lying-in benefit,’ a payment of 30s. for each confinement 
of a member’s wife. Unfortunately, we do not know either the relative 
proportions of the members who are married, or the average age of the 
wives. There is, however, no reason to think that the proportion of 
_ married members has appreciably changed, whilst it is believed that 
the average age of the members as a whole has risen from about 33 
to 37.52; and it may possibly be inferred that there is a corresponding 
increase in the average age of the wives. Judging from the evidence 
of the Scottish census of 1855,* we might in such an event have expected 
a falling off in the births, due to this assumed difference of age, of at 
most 15 per cent. Now, what are the facts? From 1866 to 1880 the 
proportion of lying-in claims to membership rose slowly from 2,176 
to 2,472 per 10,000. From 1881 to 1904 it continuously declined, 
until in the latter year it reached only 1,165 per 10,000 members. 
The birth rate among the population of a million and a quarter persons, 
distinguished from the rest, so far as is known, only by one common 
characteristic, that of thrift, has fallen off between 1881 and 1901 by 
no less than 46 per cent., or a decline nearly three times as great as 
that during the same period in England and Wales. Taking the whole 
period of decline, from 1880 down to the latest year for which I have 
the statistics, 1904, the falling off is over 52 per cent. A smaller so- 
ciety, the Royal Standard Benefit Society, having 8,225 members and 
giving a similar benefit, shows similar results. Between 1881 and 
1901 the proportion of members claiming the lying-in benefit fell off 
by more than 56 per cent. If the members of the Hearts of Oak 
Friendly Society and the Royal Standard Benefit Society had had pro- 





*See the figures given in ‘Fertility, Fecundity and Sterility’ by J. Mat- 
thews Duncan, 1871; and those in ‘ Natality and Fecundity,’ by C. J. and J. N. 
Lewis, 1906, pp. 18, 26 and 33. 








518 POPULAR SCIENCE MONTHLY 


‘ portionately as many births in 1904 as the members of 1880 had in that 
year, there would have been born to them nearly 70,000 babies, instead 
of 32,000. If the birth rate in these 280,000 families of comparatively 
prosperous artisans had only fallen in the same degree as that of Eng- 
land and Wales generally, there would have been born to them 58,000 
babies instead of 32,000. What was the special influence in these 
exceptionally thrifty families that prevented the other babies being 
born? 

6. The decline in the birth rate is due to some new cause which was 
not appreciably operative fifty years ago. 

We may, indeed, infer, from the relatively stationary birth-rate, 
alike of the whole population and of selected classes down to some date 
between 1861 and 1881, and the steady persistence of the subsequent 
decline, that the decline is due to some new cause. The same conclu- 
sion is reached by the elaborate calculations just published by Mr. 
Heron.’ 

In 1851, as in 1901, it could have been inferred from a comparison 
of different districts in the metropolis that ‘the more cultured, the 
more prosperous, healthy, and thrifty classes of the community’ were 
producing fewer children per marriage than the classes of lower social 
status. But, as regards London in 1851, Mr. Heron is “driven to 
almost certain conclusion that differences in the mean age of wives 
were amply sufficient . . . to account for the differential birth rates of 
districts with divergent social status.” The operating cause of a low 
birth rate was, in fact, at that date, postponement of marriage. We 
know, however, from Dr. Newsholme’s corrected birth rates that no 
such cause as a greater postponement of mariage, with the correspond- 
ing rise in the age of the average wife, has anything to do with the 
decline in the birth rate now recorded. This decline is due to some 
cause other than those that were appreciably in operation in 1851. 

%. The decline in the birth rate is principally, if not entirely, the 
result of deliberate volition in the regulation of the marriage state. — 

The reader can scarcely have read the foregoing statements without 
coming to the conclusion that the falling-off in the birth rate, which 
has during the last twenty years deprived England and Wales of some 
two hundred thousand babies a year, is the result of deliberate inten- 
tion on the part of the parents. The persistence and universality of 
the fall in town and country alike; the total absence of any discoverable 
relation to unhealthy conditions, mental development, the strain of 
education, town life or physical deterioration of any kind; the remark- 
able fact that it has been greatest where it is known to be widely 
desired ; the evidence that it accompanies not extreme poverty but social 








**On the Relation of Fertility in Man to Social Status and the changes 
in this relation that have taken place during the last fifty years.’ By David 
Heron, 1906, p. 20. 
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well-being, and that it is exceptionally marked where there is foresight 
and thrift—all this points in one and the same direction.* 

We may add other evidence. Among the Roman Catholics in the 
United Kingdom any regulation of the marriage state is strongly for- 
bidden, and has, during recent years, been made the subject of frequent, 
special animadversion, both privately and from the pulpit. It is sig- 
nificant that Ireland is the only part of the United Kingdom in which 
the birth rate has not declined; that in Ireland itself it has declined a 
little in semi-Protestant Belfast, and not at all in Roman Catholic 
Dublin ;- and that in the towns of Great Britain the decline is least in 
Liverpool, Salford, Manchester and Glasgow—towns in which the pro- 
portion of Roman Catholics is considerable. Among the principal tex- 
tile factory towns the decline is least at Preston, which is the one 
having the largest proportion of Roman Catholics. Among the dif- 
ferent metropolitan boroughs—though we can not measure with accu- 
racy the fall in the birth rate—the present rate is highest, and, there- 
fore, in all probability, the fall has been least in those boroughs in 
which the Irish Roman Catholics (and the Jews who, in this respect, 
are in the same position) are most numerous. All this is inconsistent 
with the hypothesis that the decline is due to physical degeneracy, and 


consistent with that of its being due to deliberate volition. Common 


report that such deliberate regulation of the marriage state, either with 
the object of limitation of the family, or (which has the same result) 
with that of regulating the interval between births, has become widely 
prevalent during the past quarter of a century—exactly the period of 
the decline—reaches us from all sides—from doctors and chemists, 
from the officers of friendly societies and philanthropists working 
among the poor, and, most significant of all, from those who are en- 
gaged in the very extensive business of which this new social practise 
has given rise. What is needed to complete the demonstration is direct 
individual evidence. 


II. 


In the preceding section I have shown, upon statistical evidence 
that appears to me irresistible in its cumulative force, that the decline 
in the birth rate which is depriving England and Wales of at least 
one fifth of every year’s normal crop of babies is not accounted for by 





*It is at any rate consistent with the hypothesis of volitional interference, 
in view of the fact that illegitimate children are, on an average, certainly less 
desired than legitimate, that, as already stated, the corrected illegitimate birth 
rate should have fallen off in England and Wales more than twice as much 
as the legitimate, and twice as much between 1881 and 1901 as between 1861 and 
1881. The figures for Scotland correspond to these. . (‘ Natality and Fecundity,’ 
by C. J. and J. N. Lewis, 1906, p. 54.) 
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any alteration in the age, sex or marital condition of the population; 
by any refusal or postponement of marriage; or by any of the effects 
of ‘urbanization’ or physical deterioration of sections of the com- 
munity. The statistical evidence points, in fact, unmistakably to the 
existence of a volitional regulation of the marriage state that is now 
ubiquitous throughout England and Wales, among, apparently, a large 
majority of the population. To verify this inference it seemed neces- 
sary to obtain direct individual evidence from a sufficiently large 
number of persons, taken haphazard from different parts of the country, 
and from different social grades. This the committee of the Fabian 
Society set itself to obtain. 

The procedure adopted was to obtain a voluntary census from a 
sufficiently large number of married people who could be relied upon 
to give frank and truthful answers to a detailed interrogatory. For 
this information resort was had to between 600 and 700 persons, from 
whom the committee had grounds of hope that answers would be re- 
ceived. About half of these persons resided in the metropolitan area, 
the remainder being scattered sparsely over the rest of Great Britain. 
In social grade, they included a most varied selection of occupations, 
extending from the skilled artisan to the professional man and the 
small property owner; omitting, on the one hand, the great army of 
laborers, and, on the other (with few exceptions), the tiny fraction of 
the population who have incomes from investments exceeding £1,000 
a year. They were, of course, selected without the slightest reference 
to the subject of the inquiry; so little, indeed, was known about them 
from this standpoint that more than 20 per cent. of them proved to be 
unmarried, and thus unable to bear testimony. They were invited to 
give the information desired without revealing their identity, the form 
being so arranged as to enable it to be filled up by nothing more easily 
recognizable than crosses and figures.® Altogether 634 forms were 
sent out. From these there have to be deducted, for one reason or 
another, 158—viz., 114 bachelors, 30 duplicates (wives of husbands 
making returns), five which failed to get delivered by post office, two 
refusals, five returned blank or incomprehensible, and two relating to 
marriages abroad. Of the 476 remaining, 174 did not reply. Whether 
these should be added to the number of those who candidly confessed 
to having taken steps to regulate the births in their families, or to those 
who had taken no such steps, or in what proportion they should be 
distributed between the two, the reader must judge for himself. Sig- 
nificant replies were received from 302 persons. But as 14 of the 
returns included particulars of two marriages, the total number of mar- 
riages of which particulars are recorded is 316. In six cases the papers 
contain references to second marriages of which insufficient particulars 





®I append the questions asked. (See opposite page.) 
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are given. These will not, however, materially affect the results. 
What is recorded here is the result of 316 marriages, and concerns 618 
parents—not, of course, an adequate sample of the people of Great 
Britain, but, being drawn from all parts of the country and from every 
section of the great ‘ middle’ class, sufficient, perhaps, until more ade- 
quate testimony can be obtained, to throw some light on all the previous 
statistics. 

The first division of the marriages is into two classes; marriages 
with families intentionally limited, and marriages with families not 
so limited. 

In order to avoid clumsy sentences, the term ‘limited marriage’ 
will be used to signify a marriage in which the family is intentionally 
limited, and the term ‘unlimited marriage’ one in which it has not 
been so limited. The following table gives all the marriages returned, 
arranged by the date and classified as limited (L) and unlimited (U), 


Yes. No. 








DB, Ape FOR GRPTEIEL. 2c ccccccccccesccssccccesccesevcces 
Those who have been married should return themselves as 
married. In cases of second marriages each should be 
dealt with separately. A second paper will be sent if 
desired. 
be OE Bac vecccdccesvedcesecucctuscueneseus 
LC PD iccceneses00nd 6ceseuneeseneaeeanme 


> 9 bo 


Further returns from persons married before 1870 are 
not necessary as the period to be investigated goes back 
only 30 years. 














5. Age of Husband at Marriage?.............ceceeeceeees 
©, Bem GE Wee Ge MeRTIRIIT occ ccc ccccccccccccccccces 
7. Particulars of Children born (including still-born children) 
Date of Birth. Sex. Date of Death.* 

1. M. F. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

















* This is only asked for as relevant to the inquiry in cases 
of death under five years of age. 
8. Do you expect to have any more (or any) children?.... 
9. In your marriage have any steps been taken to render 
it childless, or to limit the number of children born?... 
10. If yes, during what years have such steps been taken?.. 
11. Has there been any exceptional cause (such as the death 
or serious illness of husband or wife) tending to the 
limitation of the number of your children? (If pos- 
sible, state the cause.) 





12. Observations. Any person willing to add any remarks 
throwing light on the foregoing return is requested to 
do so. 
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be made. 
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anticipated. ‘One or two’ is printed as one and a half. 
Date. Childless.' — - | 
lL. UU. Total. | L U. Tel. L. U. Total. 
1851 _— 1 1 —-—_—_-— — 6 6 
1857 — 1 1 _- —- — _— 9 9 
1858 — 1 1 — — — 6 6 
1862 — 2 2 —_ — — — 11 ll 
1865 — 1 1 _ —- — — 7 7 
1867 1 1 2 —- —_—_ — 1 5 6 
1868 1 1 2 —_-_ —_ — 6 4 10 
1869 1 1 2 - —-— 7 1 3 
1870 — 1 1 —_- —- — — 1 1 
1871 — 1 1 - —_- — —: 6 6 
1872 -: 2 2 —-—_—_ — — 12 12 
1873 3 3 6 _- —_—- — 10 12 22 
1874 a 1 1 — 1 1 — — — 
1875 4 1 5 1 1 2 6 —_ 6 
1876 2— 2 —-—_—_- — 6 — 6 
1877 3; — 3 _- — — 13 _— 13 
1878 § 2 8 —_- —- — 28 6 34 
1879 6 — 6 2— 2 19 — 19 
1880 $s; — 3 _-_— — 12 — 12 
1881 2—_— 2 —_ —- — 7 — 7 
1882 1 2 3 —_ —- — 7 5 12 
1883 6 2 8 — 1 1 16 3 19 
1884 6 2 8 —_- —- — 28 3 31 
1885 & 2 10 — — 31 8 39 
1886 3 1 4 _-_ —- — 8 7 15 
1887 6 2 8 — 1 1 20 2 22 
1888 6 2 8 — |] 1 22 4 26 
1889 10 $8 18 — 1 1 23 4 27 
1890 s — 8 2— 2 14 — 14 
1891 6 1 7 1 1 2 15 — 15 
1892 S - 3 — 3] 20% — 204 
1893 ll 2 13 2— 2 23 1 24 
1894 7 1 8 2— 2 10 6 16 
1895 14 2 18 5 2 7| 22) — 223 
1896 10 2 12 5 1 6 19 5 24 
1897 9 — ro) i~- 19 — 19 
1898 13 1 14 1— 1 23 3 26 
1899 16 4109 20 $1 4 34 3 37 
1900 ll 1 12 4— 4] 12% 1 = 133 
1901 9 : = a. 2 @ 12 2 14 
1902 9g 6" 15 1 2 3 15 6 21 
1903 9 6 15 1 2 3| 15 5 203 
1904 9 7 16 2 4 6| 12 3 154 
1905 9 3 ny) 66.6 3 9 6 — 6 
Undated. 4 — 4 1— 1 10 — 10 
242 74 316 45 23 68 5534 157 7104 


together with (1) the number of childless marriages, (2) the number 
of children born or intended to be born (less deaths up to the age of 
five years), and the number of marriages in which more children were 





More 
Children 
Expected. 
B U. SE 
a. 2 & 
1— 1 
a» 2. 
1 — 1 
361Cé=Ci«d4 
: a2 2 
S 2 YF 
s £§ @ 
2— 2 
361 (4 
$8 2 & 
5 — 5 
3 1 4 
4 3 7 
$ 6 98 
6 7 18 
232 4 
1— 1 
48 28 76 


It will be seen of the 316 marriages, 74 are returned as unlimited 
and 242 as limited. But in order to ascertain the real prevalence of 
voluntary limitation as affecting population, certain deductions should 


Marriages prior to 1875 may fairly be taken out, since the 








10 One of these gives no information as to children. 
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decline of the general birth rate only began after that date. This 
eliminates six limited and 17 unlimited marriages, leaving 236 limited 
and 57 unlimited. Again, a usual commencement of limitation ap- 
pears to be after the birth of at least two children. Marriages con- 
tracted in 1903, 1904 and 1905 should, therefore be deducted. This 
leaves 212 limited and 41 unlimited for the period 1875 to 1902, both 
years included, and including also four marriages the dates of which 
were not reported, but which almost certainly fall within the period 
named. But it must be further noted that no less than 13 of the 41 
unlimited marriages were childless, and therefore no occasion for limi- 
tation arose, unless the parents had desired a childless marriage. This 
reduces the number of fertile and unlimited marriages during the 
period 1875 to 1902 to 28 out of 252, or, if the infertile unlimited 
marriages are deducted, 239. 

If we take the decade 1890-99, which may be regarded as the typical 
period, we find that out of 120 marriages 107 are limited and 13 un- 
limited, whilst of these 13 five and possibly six were childless at the 
date of the return. In this decade, therefore, only seven or possibly 
eight unlimited fertile marriages are reported out of a total of 120. 

In order to ascertain the effect of limitation on the size of families 
let us next take the number of children born and living up to five years 
of age, of all limited marriages from the earliest recorded (1867) to 
and including 1903. 


NUMBER OF CHILDREN OF LIMITED MARRIAGES 


Children in family............. 012 3 45 67 8 9 
a ici cn onic 39 54 59 29 22 11 6 3 2 1 1 
Total Children ..............+. 0 54118 87 88 55 36 21 16 9 11 


That is, a total of 227 marriages and 495 children. But owing to 
second marriages, which are not in all cases fully detailed, nine chil- 
dren must be added, together with an uncertain number (say six) for 
two other fruitful marriages mentioned but not reported. Altogether 
the parents of these (say) 510 children number 452. This, however, 
ignores expected children. 

Taking all limited marriages we may next ascertain what is the 
probable total intended fertility. We can state the number of each 
limited family in this form: 

Number living added to the number intended where stated; and, 
secondly, number living plus an unspecified addition. Cases where the 
return says ‘two or three’ more children expected are classified as 2}, 
and ‘ three or four’ as 34. We then get the following results: 


ToTrat EXPecTeD FERTILITY OF LIMITED MARRIAGES 
Intended size of family................ 3 1 2 23 3 33 4 56 789 ll 


Completed families ................++- 33 35454 265 21116221 0 
Families with indeterminate additions.. 9 17 12 - 6- 441-100 1 


42 52574 325 25126321 1 
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If we assume the unspecified addition to average one and a half 
children we find that the 242 marriages have yielded, or are intended 
to yield, a total of 619 children and an average of 2.56 children per 
marriage. 

If we take the typical decade 1890-99 we get the following results: 


107 LIMITED MARRIAGES, 1890-1899 


Children living to the age of five...............-..005- 0 12 83 4 65 
EE ee en Te ry eee 25 23 34 15 6 4 
Number of completed families (‘no more expected’)... 22 17 19 9 4 4 
Be NE OP II oc inesceccwdnusensenveccss > + &€ Ff « 
PE ¢itnestekesendoeedesseeuseceeecsersess 214 31. 
Number of children expected where indicated.......... - . 8 @ = 


This gives 118 living children (excluding deaths of any after five 
years) and 12 or 13 expected, whilst in 11 cases unspecified additions 
to the families are anticipated, and 12 cases are doubtful. If one addi- 
tional child is allowed for each doubtful case and one and a half for 
each unspecified case, this would give 159 children as the fruit of 107 
marriages and of 211 parents (allowing for second marriages, in which 
cases only three persons are concerned in two marriages). This indi- 
cates that the offspring of each limited marriage (judging from the 
period named) is almost precisely one and a half children per marriage. 
The average number of children to be expected from each marriage, in 
England and Wales twenty-five years ago, was at least three times 
as great ! 

Information as to the causes which had led to limitation was not 
specifically asked for. But in many papers a large number of valuable 
details were supplied. Taking all the limited marriages (242) we 
find the causes indicated as follows: 


CAUSES OF LIMITATION 


I ola Ca alata il ios ib GRU 38 
IEE OM EN noo en ee ee 13 
URGE Teena OF ROTORIET.....0 2c cscccccccsevvesens 19 
os on ccnee eae ene edweed ake 9 
ee ia ch alt cglg mlateene ala aes 6 
ci dce pe ehekdhee OS CReCRd Seka aoe eens 114 
ets age eas hile ane bew es aioe 43 

242 


The death of a parent, of course, is a cause of limitation in another 
sense from that elsewhere employed in this paper. 
Analyzing these last again, we find the following causes assigned: 


ake aS ee al ee miei wae Ae Sel 35 out of 43 
re enn ee = 43 
Other ill-health or heredity............... 19 “ 43 
ee 1 * 43 
Bent GE POPE on cc cccccsccvccccccccces 2 “ 43 


ES a Ee ae . 43 


PHYSICAL DEGENERACY OR RACE SUICIDE? 525 


Adding the two together we find that, out of the 128 marriages in 
which the cause of limitation is stated, the poverty of the parents in 
relation to their standard of comfort is a factor in 73 cases, sexual ill- 
health (that is, generally, the disturbing effect of child-bearing) in 24 
and the other ill-health of the parents in 38 cases. In 24 cases the 
disinclination of the wife is a factor, and the death of a parent has in 
eight cases terminated the marriage. It should be added that in one 
or two cases of marriages in the earlier years tabulated recent deaths 
of parents are mentioned which could not have affected the size of the 
families, and these are not included in the above. 

The confidential voluntary census thus taken is, of course, far too 
small to be, in itself, any proof of a widespread custom. But taken in 
conjunction with the very extensive statistical evidence already adduced, 
it seems to me to complete the demonstration. We must, I think, now 
take it as proved that the principal, if not the sole, cause of the present 
continuous decline in the birth rate in Great Britain is the deliberate 
regulation of the marriage state. This practise prevails, it must be 
inferred, either with the object of family limitation, or merely with that 
of regulating the intervals between births, among at least one half, and 
probably among three fourths, of all the married people in Great Britain 
of reproductive age—not, as is often imagined, only among those above 
-the ranks of labor, but practically among all classes, from the agricul- 
tural laborer in sparsely populated districts, and the artisan in the 
towns, up to the various grades of professional men and even to the 
wealthy property owners. The result is that after a quarter of a cen- 
tury of this practise, the total number of children born annually in 
Great Britain is less than four fifths of what it would be if no such 
interference took place. Nor is the practise confined to this country. 
The statistics indicate that New South Wales and Victoria have already 
carried it further than we have, whilst New Zealand is not far behind. 
Registration in the United States is very imperfect, but it is clear that 
the American-born inhabitants of New England, and perhaps through- 
out the whole of the northern states, are rapidly following suit. The 
same phenomenon is clearly to be traced in the German Empire, espe- 
cially in Saxony, Hamburg and Berlin, but the German rural districts 
are as yet unaffected. The Roman Catholic population of Ireland (and 
of the British cities), as well as those of Canada and Austria, appear to 
be still almost untouched, but those of Belgium, Bavaria and Italy are 
beginning to follow in the footsteps of France. The fact that almost 
every country which has accurate registration is showing a declining 
birth rate indicates—though, of course, it does not prove—that the 
practise is becoming ubiquitous. 

These clearly proved facts—which we are bound to face whether we 
like them or not—will appear in different lights to different people. In 
some quarters it seems to be considered sufficient to dismiss them with 
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moral indignation, real or simulated. Such a judgment appears to the 
present writer both irrelevant and futile. It is impossible, as Burke 
has taught us, to draw an indictment against a whole nation. If a 
course of conduct is habitually and deliberately pursued by vast multi- 
tudes of otherwise well-conducted people, forming probably a majority 
of the whole educated class of the nation, we must assume that it does 
not conflict with their actual code of morality. They may be intel- 
lectually mistaken, but they are not doing what they feel to be wrong. 
Assuming, as I think we may, that no injury to physical health is neces- 
sarily involved—aware, on the contrary, that the result is to spare the 
wife from an onerous and even dangerous illness, for which in the vast 
majority of homes no adequate provision in the way of medical attend- 
ance, nursing, privacy, rest and freedom from worry can possibly be 
made—it is, to say the least of it, difficult on any rationalist morality 
to formulate any blame of a married couple for the deliberate regulation 
of their family according to their means and opportunities. Apart 
from some mystic idea of marriage as a ‘ sacrament,’ or, at any rate, as 
a divinely instituted relation with peculiar religious obligations for 
which utilitarian reasons can not be given, it does not seem easy to 
argue that prudent regulation differs essentially from deliberate celibacy 
from prudential motives. If, as we have for generations been taught 
by the economists, it is one of the primary obligations of the individual 
to maintain himself and his family in accordance with his social posi- 
tion and, if possible, to improve that position, the deliberate restriction 
of his responsibilities within the means which he has of fulfilling them 
can hardly be counted otherwise than as for righteousness. And when 
we pass from obligations of the ‘ self-regarding ’ class to the wider con- 
ception of duty to the community, the ground for blame is, to the 
ordinary citizen, no more clear. A generation ago, the economists, and, 
still more, the ‘ enlightened public opinion ’ that caught up their words, 
would have seen in this progressive limitation of population, whether 
or not it had their approval, the compensating advantage of an uplift- 
ing of the economic conditions of the lowest grade of laborers. At any 
rate, it would have been said, the poorest will thereby be saved from 
starvation and famine. To those who still believe in the political 
economy of Ricardo, Nassau Senior, Cairnes and Fawcett—to those, in 
fact, who still adhere to an industrial system based exclusively on the 
pecuniary self-interest of the individual and on unshackled freedom of 
competition—this reasoning must appear as valid to-day as it did a 
generation ago. 

To the present writer the situation appears in a graver light. More 
accurate knowledge of economic processes denies to this generation the 
consolation which the ‘ Early Victorian’ economists found in the limi- 
tation of population. No such limitation of numbers prevents the 
lowest grade of workers, if exposed to unfettered individual competi- 
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tion, from the horrors of ‘ sweating’ or the terrors of prolonged lack 
of employment. On the other hand, with factory acts and trade union 
‘collective bargaining’ maintaining a deliberately fixed national mini- 
mum, the limitation of numbers, however prudent it may be in indi- 
vidual instances, is, from the national standpoint, seen to be economic- 
ally as unnecessary as it is proved to be futile even for the purposes for 
which McCulloch and Mill, Cairnes and Fawcett so ardently desired it. 

Nor can we look forward, even if we wished to do so, to the vacuum 
remaining unfilled. It is, as all experience proves, impossible to ex- 
clude the alien immigrant. Moreover, there are in Great Britain, as 
in all other countries, a sufficient number of persons to whom the pru- 
dential considerations affecting the others will not appeal, or will appeal 
less strongly. In Great Britain at this moment, when half, or perhaps 
two thirds, of all the married people are regulating their families, chil- 
dren are being freely born to the Irish Roman Catholics and the Polish, 
Russian and German Jews, on the one hand, and to the thriftless and 
irresponsible—largely the casual laborers and the other denizens of the 
one-roomed tenements of our great cities—on the other. This par- 
ticular 25 per cent. of our population, as Professor Karl Pearson keeps 
warning us, is producing 50 per cent. of our children. This can hardly 
result in anything but national deterioration; or, as an alternative, in 
_ this country gradually falling to the Irish and the Jews. Finally, 
there are signs that even these races are becoming influenced. The 
ultimate future of these islands may be to the Chinese. 

The conclusion which the present writer draws from the investiga- 
tion is, however, one of hope, not of despair. It is something to dis- 
cover the cause of the phenomenon. Moreover, the cause is one that 
we can counteract. If the decline in the birth rate had been due to 
physical degeneracy, whether brought about by ‘ urbanization ’ or other- 
wise, we should not have known how to cope with it. But a deliberately 
volitional interference, due chiefly to economic motives, can at any 
moment be influenced partly by a mere alteration of the economic con- 
ditions, partly by the opportunity for the play of the other motives 
which will be thereby afforded. 

What seems indispensable and urgent is to alter the economic inci- 
dence of child-bearing. Under the present social conditions the birth 
of children in households maintained on less than three pounds a week 
(and these form four fifths of the nation) is attended by almost penal 
consequences. The wife is incapacitated for some months from earn- 
ing money. For a few weeks she is subject to a painful illness, with 
some risk. The husband has to provide a lump sum for the necessary 
medical attendance and domestic service. But this is not all. The 
parents know that for the next fourteen years they will have to dock 
themselves and their other children of luxuries and even of some of the 
necessaries of life, just because there will be another mouth to feed. 
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To four-fifths of all the households in the land each succeeding baby 
means the probability of there being less food, less clothing, less house 
room, less recreation and less opportunity for advancement for every 
member of the family. Similar considerations appeal even more 
strongly to a majority of the remaining 20 per cent. of the population, 
who make up the ‘middle’ and professional classes. Their higher 
standard of life, with its requirements in the way of culture and refine- 
ment, and with the long and expensive education which it demands for 
their children, makes the advent even of a third or fourth child—to 
say nothing of the possibility of a family of eight or twelve—a burden 
far more psychologically depressing than that of the wage-earner. In 
order that a due number of children may be born, and that they may 
be born rather of the self-controlled and foreseeing members of each 
class than of those who are reckless or improvident, we must alter the 
balance of considerations in favor of the child producing family. 

The question is whether we shall be able to turn round with suffi- 
cient sharpness and in time. For we have unconsciously based so much 
of our social policy—so many of our habits, traditions, prejudices 
and beliefs—on the assumption that the growth of population is always 
to be reckoned with, and even feared, that a genuine realization of the 
contrary position will involve great changes. There are thousands of 
men thinking themselves educated citizens to-day to whose whole sys- 
tem of social and economic beliefs the discovery will be as subversive 
as was that announced by Copernicus. We may at last understand 
what the modern economist means when he tells us that the most valu- 
able of the year’s crops, as it is the most costly, is not the wheat harvest 
or the lambing, but the year’s quota of adolescent young men and women 
enlisted in the productive service of the community; and that the due 
production and best possible care of this particular product is of far 
greater consequence to the nation than any other of its occupations. 
Infant mortality, for instance—that terrible and quite needless 
slaughter within the first twelve months of one seventh of all the babies 
that are born—is already appealing to us in a new way, though it is no 
greater than it was a generation ago. We shall suddenly remember, 
too, that one-third of all the paupers are young children; and we may 
then realize that it is, to the community, of far more consequence how 
it shall bring up this quarter of a million children over whom it has 
complete power than the exact degree of hardness with which it may 
choose to treat the adults. Instead of turning out the children to 
tramp with the father or beg with the mother, whenever these choose to 
take their discharge from the workhouse, which is the invariable prac- 
tise to-day, we should rather jump at the chance of ‘ adopting’ these 
unfortunate beings in order to make worthy citizens of them. Half of 
the young paupers, moreover, are widows’ children, bereft of the bread- 
winner. For them the community will have to arrange to continue in 
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some form or another the maintenance which the father would have 
provided had he lived. Above all, we must encourage the thrifty, fore- 
seeing, prudent and self-controlled parents to remove the check which, 
often unwillingly enough, they at present put on their natural instincts 
and love of children. We must make it easier for them to undertake 
family responsibilities. For instance, the arguments against the un- 
limited provision of medical attendance on the child-bearing mother 
and her children disappear. We may presently find the leader of the 
Opposition, if not the Prime Minister, advocating the municipal supply 
of milk to all infants, and a free meal on demand (as already provided 
by a far-seeing philanthropist at Paris) to mothers actually nursing 
their babies. We shall, indeed, have to face the problem of the sys- 
tematic endowment of motherhood, and place this most indispensable 
of all professions upon an honorable economic basis. The feeding of 
all the children at school appears in a new light, and we come, at a 
stride, appreciably nearer to that not very far distant article in the 
education code making obligatory in the time-table a new subject— 
namely, ‘12 to 1 P.M., table manners (materials provided).’ There 
would be no greater encouragement to parentage in the best members 
of the middle and upper artisan classes than a great multiplication of 
maintenance scholarships for secondary, technical and university educa- 
. tion, and the multiplication of tax-supported higher schools and colleges 
at nominal fees, or even free. 

Such a revolution in the economic incidence of the burden of child- 
bearing would leave the way open to the play of the best instincts of 
mankind. To the vast majority of women, and especially to those of 
fine type, the rearing of children would be the most attractive occupa- 
tion, if it offered economic advantages equal to those, say, of school 
teaching or service in the post office. At present it is ignored as an 
occupation, unremunerated, and in no way honored by the state. Once 
the production of healthy, moral and intelligent citizens is revered as a 
social service and made the subject of deliberate praise and encourage- 
ment on the part of the government, it will, we may be sure, attract 
the best and most patriotic of the citizens. Once set free from the 
everwhelming economic penalties with which it is at present visited, the 
rearing of a family may gradually be rendered part of the code of the 
ordinary citizen’s morality. The natural repulsion to interference in 
marital relations will have free play. The mystic obligations of which 
the religious-minded feel the force will no longer be confronted by the 
dead wall of economic necessity. To the present writer it seems that 
only by some such ‘ sharp turn’ in our way of dealing with these prob- 
lems can we avoid race deterioration, if not race suicide. 
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WATERWAY DEFENSES OF THE ATLANTIC COAST 


By WILLIAM J. ROE 


NEWBURGH, N. Y. 


T will be remembered what a spasm of apprehension seized the 
country when the prospect of war with Spain became imminent. 
Not only did these fears affect seriously the dwellers in sea-coast cities, 
but they were shared in to such an extent by those who had been accus- 
tomed to plan their summer outings at the sea-shore as to send a very 
large proportion to the mountains instead. In fact so great was the 
unreasoning and unreasonable terror that the seascn of 1898 was quite 
unremunerative to innkeepers at summer resorts a’ong the coast. 

If such was the effect of a declaration of war with Spain, whose 
sea-power was so notoriously weak, what would it be likely to be in 
the face of hostilities threatened with a foreign country amply pre- 
pared for offensive naval movements? Though the prospect of war 
with a capable maritime power be ever so remote; though the fashion 
of modern civilization seems to have been set for arbitration, and con- 
gresses of peace have been established with at least the promise of 
permanency; and though we appear to have entered upon a period of 
good-will and cordial relations with the most ponderous of nations, 
still the construction of battle-ships and armored cruisers goes on in 
every shipyard of every government of the world with increased rather 
than abated zeal. However much the American public may desire 
peace, and however determined to exhaust the arts of diplomacy to 
preserve it, so long as human nature retains any of the virus of the 
serpent, or the fangs of the wolf, so long will war remain the final 
appeal of human interest, even though shorn of some of its ferocity 
as the first resort of inhuman passion. It is, and will continue doubt- 
less for many decades, with nations as with the individual man; that 
one is always best assured of peace that is best prepared to resist in- 
sclence and retaliate forcibly, quickly and effectively upon any form 
of aggression. 

After a long period of lethargy following the civil war the nation 
has become wisely awakened to the necessity of providing means of 
defense more in accord with our recent position as a ‘ world-power.’ 
So have we constructed and are constructing powerful earth-works, re- 
placing the obsolete defenses of stone forts, mounting behind them our 
guns; so that we planned mines for our harbors, and gathered destruc- 
tive and far-flying torpedo missiles ; and, more important yet, are build- 
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ing day by day huge monsters of the deep, each succeeding one an 
improvement in strength and fury upon its predecessor, and all vastly 
the superiors of those famous ships—the Iowa, the Oregon, the Brook- 
lyn and the rest, that so quickly sent the steel-clad hulls of Spain om 
the shoals of the Caribbean Sea. 

In the state of high efficiency of modern ordnance, while floating 
guns are able to throw enormously destructive projectiles to such great 
distances, it is not beyond the range of reason to declare positively 
that not a single city upon the Atlantic coast is entirely safe from 
bombardment by a foreign fleet. The extraordinary contingencies of 
the Spanish war will not, it may be believed, ever return. The next 
time (which, with our expanding relations, more and more world-wide 
continually, may come at any moment) that we are called upon to 
match strengths with an enemy, we may be quite sure it will be with 
a foe of different caliber than poor, enervated Spain. Her valor, her 
deep sense of honor, her devotion, fanatical as that of any follower of 
Mahomet, all were vain and valueless because of—in one phrase—lack 
of adequate preparation. The next time the American people are 
called upon to face an enemy upon the high seas, it will not be, we 
may be sure, to find his nominal fighting power or the speed of his 
war ships diminished by so large a percentage; nor, to be frank, that 
our own ordnance, horse-power of engines, general efficiency, shall 
again surprise ourselves with performances so much better than was 
expected or claimed. 

Do not let us delude ourselves with the undue confidence that all 
has been done, or is in process of being done, in the way of adequate 
preparation. For many years to come, though we construct men-of- 
war in increasing numbers and with increased power, it will still remain 
that other nations are also increasing their armaments. That ‘ next 
time’ it may not be one nation, but a coalition of nations. Besides, in 
these days of swift changes and sudden inventions, the best efforts of 
designers of floating fortresses may become obsolete almost overnight. 

There are some things, however, that by their very nature can not 
become obsolete; a single nation may for a time, by reason of greater 
energy, wealth or genius, so dominate in the game of warfare as to 
checkmate adversaries right and left. America, with her Ericsson 
and the Monitor, was for a few years as a queen among pawns. But 
we could not rely, as no nation can rely, upon such marvels. Little 
more than forty years have passed and the accepted type of battle-ship 
is the same all over the world; that has replaced the Miantonoma, as 
that replaced the Monitor, as that displaced the Congress and the 
Powhatan. Between the banks of oars of the Carthagenian triremes 
and the sails of Philip II. and Effingham ; between the Seventy-four of 
1812 and the ‘ cheese-box on a raft,’ great gulfs of mechanical in- 
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genuity are fixed. Yet all the while, under all customs of conflict, all 
political administrations, in every age, certain changeless principles 
underlie and determine changing methods of action. These things can 
never become obsolete; the ingenuity by which Rome taught herself 
te emulate and at last excel in the first Punic war, and that victory 
comes not so much by the possession of big forces as by having Drakes 
and Frobishers pitted against a Medina Sidonia. 

In every condition of battle, and especially having reference to our 
own defense on the Atlantic coast from a powerful adversary on the 
sea, two great principles assert themselves as essential; first is the 
establishment of defensive relations, by Both fortifications and squad- 
rons, and second, the ability to concentrate swiftly and effectively at 
any threatened point the full measure of naval effectiveness at our 
command. 

A hostile fleet coming upon our coast for purposes of offense would 
have the advantage of being able to concentrate at any desired point, 
to select the city that it sought to doom to destruction or spoliation. 
The timid citizens of New York, who a few years ago had their fears 
so excited, may take confort in knowing that of all our great sea-board 
cities, theirs is probably in least danger of bombardment. Gruesome 
tales were told of the ease with which foreign war ships could float broad- 
side off Coney Island, to send round shot and shell into Broadway and 
Fifth Avenue. Calm your fears or assuage them ; no doubt a hostile fleet 
can select and concentrate; but of all exposed points it is least likely to 
choose New York. The reason for this comparative immunity lies in 
the fact that the Hudson River empties into the ocean at the apex of a 
reentrant sea-angle, the base of which is found on a line drawn from the 
end of Long Island at the east to either the Capes of the Delaware or 
those of the Chesapeake at the south. At Philadelphia and in Hamp- 
ton Roads are naval stations, and also at Newport and New London. 
It is reasonable to assume that at all these would be war vessels, which 
concentrating would be likely to furnish a force to assail an enemy upon 
the sea in the rear located off Sandy Hook. Formidable or fortunate 
would an attacking force be to avoid or avert some form of disaster, if 
not complete destruction. In war, as in the lightning stroke, energy is 
apt to take the line of least resistance, and it may, I think, be quite con- 
fidently asserted that some other city, not possessed of this advantage, 
would be the one.most exposed to attack; Boston and Portland in the 
north, and on the south Charleston or Savannah. 

We shall not enter into any details concerning movements of land 
forces, nor do more than call attention to the strength of our present 
sea-coast batteries. I would not lull you to a too great confidence that 
that strength is sufficient, nor that even torpedoes, fixed or floating, are 
certainly effective; nor is it necessary to excite further alarm by sug- 
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gesting enormous expense involved in the construction of armored 
forts ; these all are foreign to the purpose of this paper, which is simply 
to point out how easily, and—considering the objects to be achieved— 
how cheaply, those two principles of defence—mutual defensive rela- 
tions and concentration of floating forces—can be achieved. 

With the map before you note the condition of existing waterways 
along our seaboard. From the eastern end of Long Island a series of 
continuous inland waterways begins that, with here and there an inter- 
ruption, does not end till the coast of Florida is reached. Long Island 
Sound is now or soon will be amply defended from the sea. The 
East River, New York Bay, the Kill-von-Kull, the Delaware and 
Raritan Canal, the Delaware River, the Chesapeake and Delaware 
Canal, the Chesapeake Bay, the Dismal Swamp Canal, Albermarle 
Sound, Pamlico Sound and beyond, almost continuous lagoons behind 
the Sea-Islands of North and South Carolina, Georgia and Florida, 
complete a chain of channels and artificial canals, awaiting only en- 
largement, and in some cases adequate or extra fortification to render 
the entire sea-coast—if not impregnable, at least defensible to an ex- 
tent to which military men have long been alive; but to which the 
casual citizens (as well as their representatives in congress assembled) 
have been not only slumbering, but even in wakeful moments deaf, 
dumb and blind. 

We may go even a little farther in the way of defensive suggestion, 
by including not only the Atlantic sea front, but also the gulf coast. 
A canal, surveyed and reported upon long ago by the United States 
Corps of Engineers, could be constructed at a trivial cost from Jackson- 
ville to and down the Suwanee River. That such a canal has not 
already been constructed is owing to the fact that in a commercial sense 
it would not pay. Beyond Fisher’s Island at the eastern extremity of 
Long Island Sound, for purposes of ample inland communication, a 
ship canal would need to be ‘built’ from near Watch-Hill to some 
point on Narragansett Bay, and another from near Fall River to New 
Bedford. Already a canal (designed for small coasting craft) has 
been projected and some work done, connecting Buzzard’s and Cape 
Cod Bays. The fact stares us in the face, that with a series of channels 
requiring only construction or enlargement, connecting navigable and 
defensible inland bodies of water along the coast, nothing—or com- 
paratively nothing—has been done to effect so great a war benefit. 
Of course this apathy has been due solely to that narrow commercial 
instinct—the so-called ‘timidity of capital ’°—which has persisted in 
refusing even to traffic, to say nothing of national defense, the mani- 
fest gain that would come from judicious expenditure. Capital will 
not (as I have heard it expressed) ‘sink money in a ditch.’ 

Some day, perhaps not in the far future, some of these frugal multi- 
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millionaires may find occasion to abruptly change their minds. It ig 
‘on the cards,’ though they be not yet dealt, not even shuffled. It is not 
necessary to say that no reference is made especially to Great Britain 
in quoting a famous phrase: that some day the ‘ thunders of English 
cannon may be heard in—St. Angelo?’ No, in Boston. When the 
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splendid Fine Arts building and the Public Library become targets 
for long range projectiles, and the new ‘Old South Church’ and 
Trinity and all the magnificent residences of the ‘Back Bay’ are 
crumbling under the ‘ fire-ball of death,’ surely they will be sorry that 
an expenditure was not demanded, less, far less than the tribute that 
might be demanded, to save their city from destruction. 
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Perhaps even before the twentieth century is well out of its youth 
a hundred millions may not suffice as ransom. That sum, probably 
much less, spent properly now or within the next five years would go 
far indeed towards saving their terrors and their pockets. 

All this that has been related in perhaps tedious detail has long 
been under consideration by our department of war. Time and again 
has laid before the president, the senate and house of representatives the 
data collected by the engineer corps with painstaking fidelity looking 
to an end so beneficial. The congress has been asked, urged, implored, 
in at least one instance where the expenditure required was trifling 
compared with the defensive result, to construct a deep waterway. 
Bills, from time to time, have been introduced—five or six in the last 
fifty years—but nothing has come of any of them of a practical char- 
acter. 

A slight study of the accompanying map showing a portion of our 
Atlantic seaboard will demonstrate, better perhaps than much argu- 
ment, the necessity and, inferentially, the effectiveness, of a proposed 
series of deep water canals, parallel to the coast and connecting one 
after the other the landlocked and fort-defended rivers, bays and 
estuaries. From the extreme eastern terminus of the system at Cape 
Cod Bay, the first of these suggested artificial channels is that which 
would have its southern end in Buzzard’s Bay. Next comes (all being 
denoted by thick black lines) a similar water communication between 
New Bedford and Fall River. Still another is proposed between 
Narragansett Bay and Long Island Sound near Stonington. After 
this, towards the southeast there is already natural deep-water com- 
munication, through the East River and New York harbor. It re- 
quires only the widening and deepening of the ‘ Delaware and Raritan’ 
canal to open a well-defended inland waterway to the Delaware River. 

Perhaps at the time we have instanced—not as an alarmist, but 
as a mere guide-post to possibilities of the future—when a foreign fleet 
appeared threatening Boston, in New Bedford harbor were a few iron- 
clads. For them to hasten to the threatened point that little strip of 
sand cut through by a thirty-foot canal would mean perhaps salvation. 
But with the others cut, how quickly could our fleets gather; one from 
Newport, another from New London, reinforced—as they speedily 
would be—by all the naval strength gathered at the New York Navy 
Yard and at League Island on the Delaware. 

But an even more potential presentation of the advantage of a 
ship-canal of sufficient depth to enable a war ship to pass through it 
is found in the projected cutting through of the narrow neck that 
separates the waters of the Delaware from those of the Chesapeake 
Bay. The suggested waterways between Long Island Sound and Nar- 
ragansett Bay, and between Fall River and New Bedford have not even 
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yet been so much as thought of; the Cape Cod cutting, though for over 
two centuries planned for, and even partially worked, has been re- 
garded solely in the light of a commercial venture. Of all these 
proposed canals but one has received attention from the United States. 
This one is the cutting of the divide between the Chesapeake Bay and 
the Delaware River. In 1894 a commission, authorized by congress 
and appointed by the president, examined numerous routes already 
surveyed across the Maryland-Delaware peninsula, with the result that 
they recommended the route known as the ‘ Back Creek’ or ‘ Elk River’ 
route, the most northerly of all. Much interest had been taken in a 
projected canal in Baltimore; but it was wholly in the light of a com- 
mercial benefit. The advantage of the route selected—though mani- 
fest from a military standpoint—was not perceptible to the practical 
minds of the traders of the thrifty city. The commission had been 
required to select that one of six or eight routes (the most southerly 
being that known as the ‘ Choptank’) which should be most advan- 
tageous in ways of commerce as well as those of war. 

Baltimore’s shippers, willing enough to admit the theoretical bene- 
fits of the route selected from a military standpoint, declared with 
one voice that it possessed none whatever of a commercial character. 
It would be as well, they said, if not better, to continue to come and 
go by the old route down the Chesapeake to the capes of Virginia. 
There was not enough public spirit in congress to incite to action from 
any purely military considerations; the incentive of private commer- 
cial interest being lacking, the project dropped like lead. Ten years 
passed, and then, at the first session of the fifty-eighth congress a bill 
was introduced in the house of representatives, and another (at the 
second session) in the senate, both having for object the purchase by 
the United States of the ‘chartered rights’ of the ‘ Chesapeake and 
Delaware Canal,’ located on the line of the so-called ‘ Back-Creek,’ and 
the construction of a free ship-canal thereon. Both of these bills 
failed to get past the committees to which they were referred. Again 
in 1905 a joint resolution (introduced by Mr. Mudd of Maryland) 
was referred to the committee on railways and canals. It appeared 
that this measure was likely to meet the same fate as its predecessors ; 
but interest in the project was aroused in the committee, and intel- 
ligent scrutiny; the resolution was modified to the extent that all the 
so-called ‘southern routes’ (manifestly of no utility in a military 
sense) were eliminated, and consideration confined to the two most 
northerly routes—the ‘ Back Creek’ and the Sassafras. In this shape 
the joint resolution passed both houses; it was approved by the presi- 
dent, and a commission was appointed to decide which of the two 
routes was the better, in view of ‘ probable cost and commercial ad- 
vantages and military and naval uses of each,’ with a view to con- 
structing by the United States of a ‘ free and open waterway.’ 
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For the first time in the history of these endeavors the question 
had become a practical one—as to which of two routes was the superior 
for both commerce and war. 

The second of the two maps shows at a glance the situation of the 
two routes, especially the manifest advantage of the Sassafras, chiefly 
on account of the greatly decreased distance from the wharves of Balti- 
more to a point at sea off the capes of the Delaware. 

But it is not with the commercial relations of any route that our 





interest lies; but rather that by the construction of ‘a ship-canal 
by one or the other, one link will be securely forged in that chain of 
waterways by which so much is to be gained in ways of defense of our 
Atlantic seaboard. Perhaps these defensive advantages could not be 
better set forth than by quoting in full the ‘ expert’ opinion of General 
William P. Craighill, former chief of engineers, U. 8. A. 


NOTES UPON THE MILITARY CONSIDERATIONS CONCERNING A PROPOSED SHIP- 
CANAL FROM THE DELAWARE TO THE CHESAPEAKE. 


It will be doubted by no one that a deep-water communication between the 
two bays would be of vast importance in the contingency of war with a mari- 
time nation. Such a connection would provide a means of concentrating the 
floating defenses of the two bays, and besides this would render more secure 
the communication between the naval stations of Philadelphia and Norfolk 
and Washington. Vessels defending a port have two offices to perform, the one 























































538 POPULAR SCIENCE MONTHLY 


being to assist in the direct defense, or to prevent capture or occupation by a 
hostile force, the other being the prevention or breaking up of blockades. With- 
out a canal a blockade at the Capes of the Delaware would close the port of 
Philadelphia, or blockade at the Capes of Virginia would close the outward 
commerce of Baltimore and other ports of the Chesapeake. With the canal 
built where communication would be secure, neither the ports of Philadelphia 
nor of Baltimore could be closed unless an effectual blockade were established 
both at the Delaware and at the Virginia Capes. The disadvantage to the 
attacking party is obvious, while the defending vessels could concentrate at 
either outlet, and breaking the blockade at one point would open both ports and 
render the blockade useless at the other outlet. 

When the question of defense is considered in the choice of a route, the 
elements are rapidity and security of communication. . . . For the purposes of 
concentration for the defense of the two bays, the Sassafras is superior in 
regard to rapidity. In this respect there is little or no difference between the 
Sassafras and the Back Creek. 

For security of communication the Sassafras is superior (to the so-called 
‘lower routes’), as the entire route from Baltimore to Philadelphia can be 
protected by shore defenses, and the defense can be made or assisted at any 
point by gun vessels whose light draught would permit them to keep out of 
water in which they could be rammed by the sea-going warships. The Back- 
Creek route in this respect is precisely the same as the Sassafras. 


The commission, of which General Felix Agnus, of Baltimore, is 
chairman, has given to the matter of a choice between the two routes 
all the time and attention that its importance deserves. Public meet- 
ings were held during the month of September, in Baltimore, Wilming- 
ton and Philadelphia, and great interest manifested, not only on the 
part of representatives of trade organizations, but by members of con- 
gress from the states most directly concerned. This interest was, of 
course, chiefly commercial, and a keen rivalry was developed between 
the cities of the Delaware and those of the Chesapeake Bay, the former 
favoring the line of the present canal, while the Sassafras was advo- 
cated by those who foresaw the great benefits that must come to Balti- 
more from the adoption of this route. 

The rivalry, keen as it has been, between the opposed interests of 
the ‘ Back-Creek’ and the Sassafras routes, has been in all respects 
bonest and good natured; neither side to the controversy having mani- 
fested any spirit of jealousy or unwillingness to yield to the findings 
of the commission. 

What that finding may be it is yet too early for conjecture; but 
in either event, acquiescence will not be withheld, nor all the influences 
of a united public sentiment, given not ‘ grudgingly, nor of necessity,’ 
but with generous and cordial assent as to an honest judgment for the 
public welfare and the nation’s good. 
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THE SIMPLIFICATION OF FRENCH SPELLING 


By ProrgssoR BRANDER MATTHEWS 
COLUMBIA UNIVERSITY 


N February, 1903, the French government appointed a commission 
to prepare the simplification of French orthography. It con- 
sisted of MM. Bernés, Clairin, Comte, Croiset, Devinat, Gréard, Meyer 
(members of the Superior Council of Education), M. Havet (of the 
institute), Professors Brunot and Thomas (of the University of Paris), 
and MM. Carnaud and Cornet (deputies). M. Paul Meyer was the 
president of the commission and M. Clairin the secretary. The com- 
mission made its report in July, 1904, advocating a series of simplifica- 
tions of French spelling, in accordance with the principle of omitting 
useless silent letters—the same principle which is guiding the action 
of the Simplified Spelling Board here in the United States. 

The report of this commission was submitted to the French Acad- 
emy, which charged M. Emile Faguet with the duty of expressing its 
opinions. As a result the government appointed a second commission, 
of which M. Faguet is a member and of which the report was written 
by Professor Brunot. This report is in type, but it has not yet been 
distributed. M. Meyer has now reprinted his report, prefacing it 
with a personal paper of his own in which he discusses the present con- 
dition of French orthography, explains the historic reasons for its 
absurdities and points out how it can most easily be improved. His 
pamphlet, ‘ Pour la Simplification de notre Orthographe,’ is published 
in Paris, by Delagrave. His statement of the case is curiously like 
that which has been made in English by the Simplified Spelling Board. 


Ordinarily, spelling is defined as ‘the art and science of writing the words 
of a language correctly, according to established usage.’ But that usage be- 
comes established under conditions differing widely, according to the period and 
the country; and in order to appreciate the value of the orthography of any 
language it is important in the first place to know the origin of that usage, 
made permanent in the spelling. Almost everywhere the original idea was that 
spelling should reflect pronunciation as closely as possible; the phonetic tend- 
ency is predominant. But wherever spelling became fixed at an early time, 
whether by academies or through printers’ influence, it ceased gradually to be 
phonetic in character, because language changed, little by little, in pronuncia- 
tion as well as in vocabulary and grammar, whereas spelling, once established, 
paid no attention to these changes. Other causes entered into play which 
helped gradually to take from the spelling of certain languages the symbol of 
graphic representation of sounds they originally possessed. One of these causes, 
and perhaps the most potent, was the pedantry which introduced into the 
writing of many words so-called etymological letters which were not pronounced. 
These contradictory tendencies may be seen elsewhere as well as in French, 
Thus, to cite a single example, English spelling, which was principally phonetic 
in the sixteenth century, has now become purely conventional, the pronuncia- 
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tion having undergone since that time considerable change which the written 
form does not indicate. 


M. Paul Meyer then calls attention to the fact that “the great ob- 
stacle to the development of a spelling both logical and suited to our 
language has been the inadequacy of the Latin alphabet, which could 
not express sounds originating after the Latin period.” 


In the sixteenth century various expedients were suggested to remedy this 
poverty of symbols. About 1530, Geoffrey Tory, a printer, introduced the use 
of the cedilla, already known among the Italians and Spaniards, to indicate 
the sibilant sound of c; but it occurred to no one to employ a similar device to 
distinguish the two sounds of g. Geoffrey Tory also used the accent aigu (’), 
but without giving it exactly the value it has to-day; he made use of it solely 
to distinguish the e pronounced from the e mute. The accent grave, which 
distinguished the open e from the closed, was not introduced until much later. 
In 1562 Ramus succeeded in having the distinctions between i and j, between 
w and v, pass into common use. 


He shows clearly that French spelling has suffered from some of 
the same unfortunate influences which have reduced English spelling 
to its lamentable condition: 


In spite of its lack of uniformity, written French had had until then a 
phonetic tendency. Unfortunately, there was an antagonistic movement under 
the influence of humanism, which introduced into the notation of speech certain 
silent letters to indicate the derivation of words: they wrote aultre, advocat, 
doigt, droict, faict, poids, scavoir, soubs, subject, etc., in order to make the true 
or supposed etymology of these words visible. This was absurd; there was no 
need to put an / in autre to represent that in the Latin alter, which was already 
shown by the u (altre, autre). These ‘superfluities,’ so called by the Abbé 
d’Olivet, editor-in-chief of the third edition of the ‘ Dictionaire de ]’Académie’ 
(1740), in a great many cases, but not in all, have been expunged from the 
language. 


Similar superfluities abound in English still, and they are still 
defended by arguments like those contained in the preface to the first 
dictionary of the French Academy (1694). “'The Academy adheres 
to the old spellings accepted among men of letters, because they aid 
in showing the origin of the words. That is why the academy believes 
that it ought not to authorize the abridgments which certain individuals, 
chiefly printers, have made, because these omissions destroy every 
vestige of the analogy and relation between words that are derived 
from Latin, or from any other language. Thus the words corps and 
temps are given with a p, and the words teste, honneste with an s, to 
indicate that they come from the Latin tempus, corpus, testa, honestus.” 
As M. Meyer asks, “ What value can be given to a spelling founded on 
such fluctuating principles?” And he quotes Gaston Paris as saying 
that “the academy, deceived by superficial data, thought it was fur- 
thering scientific accuracy by adopting traditional spelling; in reality 
they followed routine and added to confusion.” M. Meyer declares 
that “what should have been done, had the academy understood its 
mission, would have been to follow methodically the path taken, in- 
stinctively and without purpose, by the writers of the middle ages; 
a gradual modification of the system of representing Sounds was neces- 
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sary to preserve the connection between spoken and written language. 
Pronunciation, like vocabulary, alters, insensibly from generation to 
generation ; the written words ought to record each change as it occurs.” 

Asserting that it is impossible now to inaugurate suddenly a com- 
plete series of changes which might readily have been adopted had they 
been introduced gradually as need arose, M. Meyer tells us that his 
committee retained existing conventions in so far as they are not in 
conflict with other conventions no less worthy of consideration, and it 
denied any wish to establish a phonetic system of spelling. It limited 
its work to the correction of the most striking irregularities of the 
present spelling of French. Here again the attitude of this commis- 
sion of French scholars is seen to be in absolute accord with that taken 
in America by the Simplified Spelling Board. And the reasons given 
for action are also almost identical: 


1. The esthetic argument: Our spelling is irregular, and gives the language 
an ugly irregular look. 

2. The argument for preservation: It is important to maintain our cus- 
tomary pronunciation upon which the irregularities of our spelling react. 

3. The practical argument: These same irregularities make the study of 
spelling needlessly difficult. 


With the contention that certain useless silent letters ought to be 
retained, because they reveal the derivation, M. Meyer has the impa- 
_ tience of a scholar; and he points out how the existence of these need- 
less letters is dangerous to accuracy of pronunciation: 


We write prompt, promptitude, dompter (although there was no p in the 
Latin: domitare), indomptable. The Academy says plainly that in the words 
indomptable and prompt the p is silent. Nevertheless, we hear constantly the 
pronunciation dompter, promptitude, because the school masters who teach 
French to children, not having the Academy dictionary always at hand, are 
naturally inclined to pronounce words as they are written. The same cause of 
error exists in other languages. In English the g in recognize is pronounced, 
but formerly it was not even written; the g is a pedantic addition which has 
ended by making its way into the spoken usage. Fault and author are pro- 
nounced as they are written; formerly they were both written and pronounced 
faut and autor. 

Littré noticed how intimately pronunciation was allied to spelling. They 
are two forces, he says, which react continually upon each other. When there 
is no extensive teaching of grammar, and the language is learned orally rather 
than by the eye, then pronunciation modifies spelling, which follows it closely. 
When, on the contrary, books play a large part in teaching the mother tongue, 
spelling influences pronunciation: the tendency is to pronounce all the letters, 
and traditional pronunciation succumbs in many places to the visible symbols. 
There are to-day frequent examples of this. 


As might be expected, French teachers find the same fault with 
their illogical spelling that teachers of English find with ours, which 
is actually far more illogical than theirs and far more irregular. 
M. Meyer raises their objections with much sympathy: 


Although it is to be regretted that children must make such prolonged 
efforts to learn to write in conformity with obsolete rules a language which 
they often speak very correctly otherwise, still the misfortune would not be 
without some compensation if these efforts contributed to the development of 
their reasoning powers; but they do not. Learning spelling is above all a 
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matter of memory, especially of the visual memory. Reasoning has nothing to 
do with it, for there is no reason why apporter should be written with two p’s 
while apercevoir and apaiser should have but one; or why the plural of choy 
and six other words should be formed with an a, while all other words termi- 
nating in ow take s, following the ordinary usage. On the other hand, the 
acquisition of a logical spelling would bring the reasoning powers into play 
far more than the memory. 


But the most forcible passages in M. Meyer’s own plea for simpli- 
fication are in response to the various arguments urged in behalf of 
the existing orthographic confusion: 


The objections advanced by the public to all modification of spelling may 
be grouped under four heads: : 

1. Every change in spelling distresses us. We dislike to alter our habits. 
Books printed in a new spelling are distasteful to us. Besides, we have had 
enough trouble to learn the current spelling; why should we be obliged to 
learn another ? 

2. Words in their very form and independently of their sound, have an 
esthetic beauty, which would be lost as soon as the appearance was modified, 

3. The proposed changes would result, in many cases, in causing all trace 
of the etymology to disappear. We love the g of doigt, which reminds us of 
the Latin digitus; the p of temps, behind which we can see the Latin tempus; 
and physique written fisique seems barbarous to us. Further, these changes 
would obscure the derivation of words of the same family. 

4. These same changes will lead to lamentable confusion, since we shall no 
longer be able to distinguish corps (a body) written without p from cors (a 
corn). 

It is apropos of arguments of this kind that a great English linguist, A. J. 
Ellis, said: “These are very sweeping assertions, and those who have given 
serious attention to the subject for many years feel astonished that any person 
of ordinary intelligence and linguistic attainments could commit himself to 
such statements.” 

1. Let us take up these feeble arguments one by ore. We shall not at- 
tempt to dispute the fact that any suddenly introduced innovation shocks us. 
When the fashion of crinolines came in during the Second Empire it seemed at 
first utterly ridiculous. But people became accustomed to it; the reason it 
disappeared was not that people disliked it, but because the fashionable dress- 
makers had to have new styles. It will be somewhat similar with the altera- 
tions in spelling that we propose. Assuredly, they will arouse a more general 
feeling of instinctive and inexplicable opposition than they would have a 
hundred years ago, for the number of people who know spelling, or at least 
who have studied it, is infinitely greater than formerly. The changes intro- 
duced by the third edition of the academic dictionary do not seem to have been 
combatted; those which we are proposing would scarcely have met with objec- 
tions had they been brought to the attention of the revisers of the sixth edition 
(1835). But the longer we wait the more difficult it will be both to repair 
the harm done to the language by the bad spelling in vogue to-day, and to 
overcome the repugnance to any change. . . . It is inconceivable that, out of 
respect for opinions which are only prejudices, children and foreigners should 
be forever condemned to commit to memory complicated and contradictory 
rules whose only result is to pervert the reasoning faculty. Life is too short 
to waste a part of it in such absurdities. Besides, the transition will be made 
in a very simple way which will spare the prejudices of the present genera- 
tion. . . . When we have to write a book, a memorandum, simply a letter, it 
is quite certain that we shall not stop at every word to ascertain how it 
ought to be written, according to the new spelling. In this matter changes 
ean not be imposed by law or by decree, like those regulating public accounts. 
But although tne generation that has reached maturity will continue to follow 
the usage with which it is familiar from childhood, the younger generation and 
foreigners who have not unalterable habits will learn the new spelling and 
spare themselves useless labor. Proof-readers, with the help of a printer’s 
dictionary, will conform to it. . . . Thus the change will take place in the 
course of a generation, without wounding the deep-rooted sentiments of any one. 
2. The second objection may be dealt with briefly. It consists in saying 
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that the way in which words are written evokes an idea of beauty which these 
same words would lose if they were written otherwise. The people who have 
this feeling, which is very difficult to analyze, are stylists, caring more for 
form than for substance, more for words than for ideas; more for the appear- 
ance than for the words themselves. Possibly these same people suppose spell- 
ing to be immutable in its nature and fixed by law; the exclusive use of recent 
editions has left them in ignorance of the fact that many of these very words, 
admirable in their present form, were written differently by the great writers 
of the sixteenth and seventeenth centuries. It would be interesting to know 
if these words as they were written in the manuscripts of these authors would 
be as beautiful or less beautiful. 

3. The objection which maintains that the proposed changes will lessen the 
etymological value of words, has only an appearance of weight. It is the 
opinion of those people who wish to exhibit their youthful studies. Such an 
argument never has been and never will be advanced by a philologist. To 
begin with, let us bear in mind, among other points, that these etymological 
traces interest only the small number of those who have studied Greek and 
Latin, and that it is not quite fair to overload spelling with useless letters, 
merely for the satisfaction of a few students of etymology. In former times 
this was all very well when only a small minority knew how to read and write. 
But to-day spelling is intended for every one. 

4. The objection which maintains that different words written alike will be 
mistaken for one another is so childish that I hesitate to make a serious refuta- 
tion. Certainly there are those who insist that we shall no longer understand 
each other if we write poids (weight) like pois (a vegetable). It is always 
easy to make puns; but the writers, had they spent a moment’s reflection on 
the subject upon which they give their opinions so freely, would have observed 
that the French language in its present spelling contains a large number of 

- these homonyms, which are essentially different even though similar in pro- 
nunciation and spelling. But these homonyms have never been considered a 
cause for obscurity. Are there human beings so devoid of sense as to confuse 
the poids (weight) with the pois (sweet peas), or petits-pois (green peas) 
when the d is omitted from the former? Possibly; but theirs is a case for the 
expert in mental pathology. .. . 

To sum up: it will not be disputed that our orthography is an incoherent 
mixture of spellings belonging to different epochs, often modeled on conflicting 
systems. Is it actually possible to reform spelling so as to make it absolutely 
logical? The committee whose conclusions I have reviewed thinks not, be- 
lieving that so extended a reform would necessitate a complete revision for 
which the time is not ripe. But we can at least eliminate from our customary 
spelling the most hideous anomalies, and, in a word, simplify it. To accom- 
plish this all that is necessary in many cases is to reestablish the old forms, 
unfortunately altered at the time of the Renaissance, notwithstanding objec- 
tions from many thoughtful men of that period. In adopting this course we 
are not revolutionizing the language, as our opponents constantly allege, per- 
petually confusing language with spelling. We do not even propose radical 
changes in spelling, and are accepting all its conventions, even when these are 
not entirely satisfactory. We revert to the true history of the language, lost 
at many points by ill-chosen innovations. Ours is really a work of preserva- 
tion. I have shown that not a single objection advanced has any weight. One 
thing is in our way—habit; that we shall overcome. 


In the more formal report to which his own incisive essay is pre- 
fixed M. Meyer is able to deal with other aspects of the case. He 
sees that the prospect of successive reforms in spelling will perhaps 
alarm those accustomed to consider the manner of writing a language 
as subject to fixed and immutable rules: 


But since it is impossible to hinder the progress of an idiom, and since it 
is as impossible to establish its pronunciation forever as to exclude it from the 
vocabulary, it must be admitted that spelling is not a permanent and unchange- 
able institution—that, on the contrary, from one time to another, it must 
undergo modifications in order to remain in accord with pronunciation. How- 
ever, even a superficial acquaintance with the history of our language is sufli- 
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cient to convince one that there is nothing less unalterable than our spelling. 
Without going back to early times, when writing was subject to no fixed rule, 
when each one expressed sounds according to his own pronunciation and fol- 
lowing exceedingly vague methods—simply taking as the starting point the 
first edition of the dictionaire of the French Academy (1694), it is noticeable 
that each new edition of this dictionary has changed the spelling of numerous 
words. The third edition (1740), of which the Abbé d’Olivet was the editor- 
in-chief, altered the spelling of about 5,000 words out of 18,000 included in the 
dictionary. The fourth (1762), the sixth (1835), the seventh (1878), have 
continued, within narrower limits, it is true, to modify the spelling. But many 
of these changes so introduced at different periods, most of which merit ap- 
proval, have the fault of having been proposed without regard for the whole, 
and without any certain method. In some words silent letters were eliminated, 
while in certain others they were allowed to remain. At times, even, by a 
retrogression, the spelling which had been simplified was again complicated. 


The French are a logical race and they have not frightened at a 
theory as easily as the two peoples who speak English. And, therefore, 
the report of the French commission reveals the fact that they are 
looking further into the future than any English-speaking committee 
would dare to do while retaining the hope of ever achieving any prac- 
tical result. The French commission ventures to hint at more radical 
reforms than have entered the minds of our own Simplified Spelling 
Board. Yet these final suggestions of theirs are as significant of the 
trend of scientific opinion as they are interesting in themselves: 


These are the changes we propose, and which we hope will not be deemed 
excessive. The committee is not at all insensible to the objections which may 
be advanced against its work. The chief one is that the proposed alterations 
are not the result of a system of spelling logically devised, all of whose ele- 
ments are rigorously coordinated. But it was not the business ofthe com- 
mittee to create a new system of spelling; they were simply authorized to 
remove as far as possible the anomalies which complicate our spelling and 
render the study of it so difficult for children and foreigners. The committee 
has had, therefore, to use as a basis the present system of spelling, which 
represents a bygone condition of the language—and to restrict itself to regu- 
lating this system. They themselves admit that they have not even succeeded 
fully in this modest attempt. In the cases where a rational and uniform 
notation could not be obtained except by creating new conventional spellings, 
or at the price of too numerous changes, they refrained, leaving the present 
spelling intact in spite of its defects. But their self-imposed restraint does not 
bar subsequent changes. They foresee in the future reforms more general than 
those they endeavored to prepare by partial changes. Many of the members 
have even expressed the hope which ought to be recorded here, that some day 
a new committee composed not only of grammarians but also of phonetic 
experts may be set to work to develop a system of spelling better adapted than 
ours to the present state of the language, and sufficiently elastic to follow it 
through its inevitable changes. 

But from now on, important advantages will be secured if the moderate 
propositions of the committee are accepted. At any rate, the teaching of the 
language will be greatly facilitated; the number of exceptions that the pupils 
must learn will be noticeably diminished. Our language will be more easily 
acquired by foreigners. Finally, by the suppression of inconsistent and obscure 
forms which make the real pronounciation doubtful, it will be made possible 
to teach in our schools, that greatly neglected subject, orthoepy. This teaching 
alone is able to prevent errors in pronunciation which, individual at first, finish 
by becoming general. 
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5. The Notion of Displacement 

HAVE shown in ‘ Science and Hypothesis’ the preponderant réle 
played by the movements of our body in the genesis of the notion 
of space. For a being completely immovable there would be neither 
space nor geometry; in vain would exterior objects be displaced about 
him, the variations which these displacements would make in his im- 
pressions would not be attributed by this being to changes of position, 
but to simple changes of state; this being would have no means of 
distinguishing these two sorts of changes, and this distinction, funda- 

mental for us, would have no meaning for him. 

The movements that we impress upon our members have as effect 
the varying of the impressions produced on our senses by external 
objects; other causes may likewise make them vary; but we are led to 
distinguish the changes produced by our own motions and we easily 
discriminate them for two reasons: (1) because they are voluntary; 
(2) because they are accompanied by muscular sensations. 

So we naturally divide the changes that our impressions may under- 
go into two categories to which perhaps I have given an inappropriate 
designation: (1) the internal changes, which are voluntary and accom- 
panied by muscular sensations; (2) the external changes, having the 
opposite characteristics. 

We then observe that among the external changes are some which 
can be corrected, thanks to an internal change which brings everything 
back to the primitive state; others can not be corrected in this way 
(it is thus that when an exterior object is displaced, we may then by 
changing our own position replace ourselves as regards this object in 
the same relative position as before, so as to reestablish the original 
aggregate of impressions; if this object was not displaced, but changed 
its state, that is impossible). Thence comes a new distinction among 
external changes: those which may be so corrected we call changes of 
position ; and the others, changes of state. 

Think, for example, of a sphere with one hemisphere blue and the 
other red ; it first presents to us the blue hemisphere, then it so revolves 
as to present the red hemisphere. Now think of a spherical vase con- 
taining a blue liquid which becomes red in consequence of a chemical 
reaction. In both cases the sensation of red has replaced that of blue; 
our senses have experienced the same impressions which have succeeded 
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each other in the same order, and yet these two changes are regarded 
by us as very different ; the first is a displacement, the second a change 
of state. Why? Because in the first case it is sufficient for me to go 
around the sphere to place myself opposite the red hemisphere and 
reestablish the original red sensation. 

Still more; if the two hemispheres, in place of being red and blue, 
had been yellow and green, how should I have interpreted the revolu- 
tion of the sphere? Before, the red succeeded the blue, now the green 
succeeds the yellow; and yet I say that the two spheres have undergone 
the same revolution, that each has turned about its axis; yet I can not 
say that the green is to yellow as the red is to blue; how then am I led 
to decide that the two spheres have undergone the same displacement? 
Evidently because, in one case as in the other, I am able to reestablish 
the original sensation by going around the sphere, by making the same 
movements, and I know that I have made the same movements because 
I have felt the same muscular sensations; to know it, I do not need, 
therefore, to know geometry in advance and to represent to myself the 
movements of my body in geometric space. 

Another example: An object is displaced before my eye; its image 
was first formed at the center of the retina; then it is formed at the 
border ; the old sensation was carried to me by a nerve fiber ending at 
the center of the retina; the new sensation is carried to me by another 
nerve fiber starting from the border of the retina; these two sensations 
are qualitatively different; otherwise, how could I distinguish them? 

Why then am I led to decide that these two sensations, qualitatively 
different, represent the same image, which has been displaced? It is 
because I can follow the object with the eye and by a displacement of 
the eye, voluntary and accompanied by muscular sensations, bring back 
the image to the center of the retina and reestablish the primitive 
sensation. 

I suppose that the image of a red object has gone from the center 
A to the border B of the retina, then that the image of a blue object 
goes in its turn from the center A to the border B of the retina; I 
shall decide that these two objects have undergone the same displace- 
ment. Why? Because in both cases I shall have been able to rees- 
tablish the primitive sensation, and that to do it I shall have had to 
execute the same movement of the eye, and I shall know that my eye 
has executed the same movement because I shall have felt the same 
muscular sensations. 

If I could not move my eye, should I have any reason to suppose 
that the sensation of red at the center of the retina is to the sensation 
of red at the border of the retina as that of blue at the center is to 
that of blue at the border? I should only have four sensations quali- 
tatively different, and if I were asked if they are connected by the pro- 
portion I have just stated, the question would seem to me ridiculous, 
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just as if I were asked if there is an analogous proportion between an 
auditory sensation, a tactile sensation and an olfactory sensation. 

Let us now consider the internal changes, that is, those which are 
produced by the voluntary movements of our body and which are 
accompanied by muscular changes. They give rise to the two follow- 
ing observations, analogous to those we have just made on the subject 
of external changes. 

1. I may suppose that my body has moved from one point to an- 
other but that the same attitude is retained; all the parts of the body 
have therefore retained or resumed the same relative situation, al- 
though their absolute situation in space may have varied. I may sup- 
pose that not only has the position of my body changed, but that its 
attitude is no longer the same, that, for instance, my arms which before 
were folded are now stretched out. 

I should therefore distinguish the simple changes of position with- 
out change of attitude, and the changes of attitude. Both would ap- 
pear to me under form of muscular sensations. How then am I led 
to distinguish them? It is that the first may serve to correct an 
external change, and that the others can not, or at least can only give 
an imperfect correction. 

This fact I proceed to explain as I would explain it to some one 
who already knew geometry, but it need not thence be concluded that 
it is necessary already to know geometry to make this distinction; 
before knowing geometry I ascertain the fact (experimentally, so to 
speak), without being able to explain it. But merely to make the dis- 
tinction between the two kinds of change, I do not need to explain the 
fact, it suffices me to ascertain it. 

However that may be, the explanation is easy. Suppose that an 
exterior object is displaced; if we wish the different parts of our 
body to resume with regard to this object their initial relative position, 
it is necessary that these different parts should have resumed likewise 
their initial relative position with regard to one another. Only the 
internal changes which satisfy this latter condition will be capable of 
correcting the external change produced by the displacement of that 
object. If, therefore, the relative position of my eye with regard to 
my finger has changed, I shall still be able to replace the eye in its 
initial relative situation with regard to the object and reestablish thus 
the primitive visual sensations, but then the relative position of the 
finger with regard to the object will have changed and the tactile sen- 
sations will not be reestablished. 

2. We ascertain likewise that the same external change may be cor- 
rected by two internal changes corresponding to different muscular 
sensations. Here again I can ascertain this without knowing geom- 
etry: and I have no need of anything else; but I proceed to give the 


explanation of the fact employing geometrical language. To go from 
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the position A to the position B I may take several routes. To the 
first of these routes will correspond a series S of muscular sensations; 
to a second route will correspond another series S” of muscular sensa- 
tions which generally will be completely different, since other muscles 
will be used. 

How am I led to regard these two series S and S” as corresponding 
to the same displacement AB? It is because these two series are 
capable of correcting the same external change. Apart from that, 
they have nothing in common. 

Let us now consider two external changes: a and £, which shall be, 
for instance, the rotation of a sphere half blue, half red, and that of a 
sphere half yellow, half green; these two changes have nothing in 
common, since the one is for us the passing of blue into red and the 
other the passing of yellow into green. Consider, on the other hand, 
two series of internal changes S and S” ; like the others, they will have 
nothing in common. And yet I say that a and £ correspond to the 
same displacement, and that S and S” correspond also to the same dis- 
placement. Why? Simply because S can correct B as well as a and 
because a can be corrected by S” as well as by S. And then a question 
suggests itself: If I have ascertained that S corrects a and 8 and that 
S” corrects a, am I certain that S” likewise corrects 8? Experiment 
alone can teach us whether this law is verified. If it were not verified, 
at least approximately, there would be no geometry, there would be no 
space, because we should have no more interest in classifying the in- 
ternal and external changes as I have just done, and, for instance, in 
distinguishing changes of state from changes of position. 

It is interesting to see what has been the réle of experience in all 
this. It has shown me that a certain law is approximately verified. 
It has not told me wherefore space is, and that it satisfies the condition 
in question. I knew in fact, before all experience, that space satisfied 
this condition or that it would not be; nor have I any right to say that 
experience told me that geometry is possible; I very well see that 
geometry is possible, since it does not imply contradiction; experience 
only tells me that geometry is useful. 


6. Visual Space 

Although motor impressions have had, as I have just explained, an 
altogether preponderant influence in the genesis of the notion of space, 
which never would have taken birth without them, it will not be 
without interest to examine also the réle of visual impressions and to 
investigate how many dimensions ‘ visual space’ has, and for that 
purpose to apply to these impressions the definition of § 3. 

A first difficulty presents itself: consider a red color sensation 
affecting a certain point of the retina; and on the other hand a blue 
color sensation affecting the same point of the retina. It is necessary 
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that we have some means of recognizing that these two sensations, 
qualitatively different, have something in common. Now, according 
to the considerations expounded in the preceding paragraph, we have 
been able to recognize this only by the movements of the eye and the 
observations to which they have given rise. If the eye were immovable, 
or if we were unconscious of its movements, we should not have been 
able to recognize that these two sensations, of different quality, had 
something in common; we should not have been able to disengage from 
them what gives them a geometric character. The visual sensations, 
without the muscular sensations, would have nothing geometric, so that 
it may be said there is no pure visual space. 

To do away with this difficulty, consider only sensations of the 
same nature, red sensations for instance, differing one from another 
only as regards the point of the retina that they affect. It is clear 
that I have no reason for making such an arbitrary choice among all 
the possible visual sensations, for the purpose of uniting in the same 
class all the sensations of the same color, whatever may be the point 
of the retina affected. I should never have dreamt of it, had I not 
before learned, by the means we have just seen, to distinguish changes 
of state from changes of position, that is, if my eye were immovable. 
Two sensations of the same color affecting two different parts of the 
retina would have appeared to me as qualitatively distinct, just as two 
sensations of different color. 

In restricting myself to red sensations, I therefore impose upon 
myself an artificial limitation and I neglect systematically one whole 
side of the question; but it is only by this artifice that I am able to 
analyze visual space without mingling any motor sensation. 

Imagine a line traced on the retina and dividing in two its surface; 
and set apart the red sensations affecting a point of this line, or those 
differing from them too little to be distinguished from them. The 
aggregate of these sensations will form a sort of cut that I shall call C, 
and it is clear that this cut suffices to divide the manifold of possible 
red sensations, and that if I take two red sensations affecting two points 
situated on one side and the other of the line, I can not pass from one 
of these sensations to the other in a continuous way without passing 
at a certain moment through a sensation belonging to the cut. 

If, therefore, the cut has n dimensions, the total manifold of my 
red sensations, or, if you wish, the whole visual space, will have n +- 1. 

Now, I distinguish the red sensations affecting a point of the cut C. 
The assemblage of these sensations will form a new cut C’. It is clear 
that this will divide the cut C, always giving to the word divide the 
same meaning. 

If, therefore, the cut C’ has n dimensions, the cut C will have 
n-+ 1 and the whole of visual space n + 2. 

If all the red sensations affecting the same point of the retina were 
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regarded as identical, the cut C’ reducing to a single element would 
have 0 dimension, and visual space would have 2. 

And yet most often it is said that the eye gives us the sense of a 
third dimension, and enables us in a certain measure to recognize the 
distance of objects. When we seek to analyze this feeling, we ascer- 
tain that it reduces either to the consciousness of the convergence of 
the eyes, or to that of the effort of accommodation which the ciliary 
muscle makes to focus the image. 

Two red sensations affecting the same point of the retina will 
therefore be regarded as identical only if they are accompanied by the 
same sensation of convergence and also by the same sensation of effort 
of accommodation or at least by sensations of convergence and accom- 
modation so slightly different as to be indistinguishable. 

On this account the cut C’ is itself a continuum and the cut C has 
more than one dimension. 

But it happens precisely that experience teaches us that when two 
visual sensations are accompanied by the same sensation of con- 
vergence, they are likewise accompanied by the same sensation of 
accommodation. If then we form a new cut C” with all those of the 
sensations of the cut C’, which are accompanied by a certain sensation 
of convergence, in accordance with the preceding law they will all be 
indistinguishable and may be regarded as identical. Therefore C” 
will not be a continuum and will have 0 dimension; and as C” divides 
C’ it will thence result that C’ has one, C two and the whole visual 
space three dimensions. 

But would it be the same if experience had taught us the contrary 
and if a certain sensation of convergence were not always accompanied 
by the same sensation of accommodation? In this case two sensations 
affecting the same point of the retina and accompanied by the same 
sense of convergence, two sensations which consequently would both 
appertain to the cut C” could nevertheless be distinguished since they 
would be accompanied by two different sensations of accommodation. 
Therefore C” would be in its turn a continuum and would have one 
dimension (at least) ; then C’ would have two, C three and the whole 
visual space would have four dimensions. 

Will it then be said that it is experience which teaches us that space 
has three dimensions, since it is in setting out from an experimental 
law that we have come to attribute three to it? But we have therein 
performed, so to speak, only an experiment in physiology; and as also 
it would suffice to fit over the eyes glasses of suitable construction to 
put an end to the accord between the feelings of convergence and of 
accommodation, are we to say that putting on spectacles is enough to 
make space have four dimensions and that the optician who constructed 
them has given one more dimension to space? Evidently not; all we 
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can say is that experience has taught us that it is convenient to at- 
tribute three dimensions to space. 

But visual space is only one part of space, and in even the notion 
of this space there is something artificial, as I have explained at the 
beginning. ‘The real space is motor space and this it is that we shall 
examine in the following chapter. 


CuHapTer IV. SPACE AND ITS THREE DIMENSIONS 


§1. The Group of Displacements 


Let us sum up briefly the results obtained. We proposed to in- 
vestigate what was meant in saying that space has three dimensions 
and we have asked first what is a physical continuum and when it 
may be said to have n dimensions. If we consider different systems 
of impressions and compare them with one another, we often recognize 
that two of these systems of impressions are indistinguishable (which 
is ordinarily expressed in saying that they are too close to one another, 
and that our senses are too crude, for us to distinguish them) and we 
ascertain besides that two of these systems can sometimes be discrimi- 
nated from one another though indistinguishable from a third system. 
In that case we say the manifold of these systems of impressions forms 
a physical continuum C. And each of these systems is called an 
element of the continuum C. 

How many dimensions has this continuum? Take first two ele- 
ments A and B of C, and suppose there exists a series = of elements, 
all belonging to the continuum C, of. such a sort that A and B are the 
two extreme terms of this series and that each term of the series is 
indistinguishable from the preceding. If such a series = can be found, 
we say that A and B are joined to one another; and if any two elements 
of C are joined to one another, we say that C is all of one piece. 

Now take on the continuum C a certain number of elements in a 
way altogether arbitrary. The aggregate of these elements will be 
called a cut. Among the various series % which join A to B, we shall 
distinguish those of which an element is indistinguishable from one of 
the elements of the cut (we shall say that these are they which cu¢ the 
cut) and those of which all the elements are distinguishable from all 
those of the cut. If all the series } which join A to B cut the cut, we 
shall say that A and B are separated by the cut, and that the cut 
divides C. If we can not find on C two elements which are separated 
by the cut, we shall say that the cut does not divide C. 

These definitions laid down, if the continuum C can be divided by 
cuts which do not themselves form a continuum, this continuum C has 
only one dimension ; in the contrary case it has several. If a cut form- 
ing a continuum of 1 dimension suffices to divide C, C will have 2 
dimensions; if a cut forming a continuum of 2 dimensions suffices, 0 
will have 3 dimensions, ete. Thanks to these definitions, we can always 
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recognize how many dimensions any physical continuum has. It only 
remains to find a physical continuum which is, so to speak, equivalent 
to space, of such a sort that to every point of space corresponds an 
element of this continuum, and that to points of space very near one 
another correspond indistinguishable elements. Space will have then 
as many dimensions as this continuum. 

The intermediation of this physical continuum, capable of repre- 
sentation, is indispensable; because we can not represent space to our- 
selves, and that for a multitude of reasons. Space is a mathematical 
continuum, it is infinite, and we can represent to ourselves only physical 
continua and finite objects. The different elements of space, which we 
call points, are all alike, and, to apply our definition, it is necessary 
that we know how to distinguish the elements from one another, at 
least if they are not too close. Finally absolute space is nonsense, and 
it is necessary for us to begin by referring space to a system of axes 
invariably bound to our body (which we must always suppose put 
back in the initial attitude). 

Then I have sought to form with our visual sensations a physical 
continuum equivalent to space; that certainly is easy and this example 
is particularly appropriate for the discussion of the number of dimen- 
sions; this discussion has enabled us te see in what measure it is 
allowable to say that ‘ visual space’ has three dimensions. Only this 
solution is incomplete and artificial. 1 have explained why, and it is 
not on visual space, but on motor space that it is necessary to bring 
our efforts to bear. I have then recalled what is the origin of the 
distinction we make between changes of position and changes of state. 
Among the changes which occur in our impressions, we distinguish, 
first the internal changes, voluntary and accompanied by muscular 
sensations, and the external changes, having opposite characteristics. 
We ascertain that it may happen that an external change may be cor- 
rected by an internal change which reestablishes the primitive sensa- 
tions. The external changes capable of being corrected by an internal 
change are called changes of position, those not capable of it are called 
changes of state. The internal changes capable of correcting an 
external change are called displacements of the whole body; the others 
are called changes of attitude. 

Now let a and B be two external changes, a’ and f’ two internal 
changes. Suppose that a may be corrected either by a’ or by f’, and 
that a’ can correct either a or 8; experience tells us then that f’ can 
likewise correct 8. In this case we say that a and £ correspond to the 
same displacement and also that a’ and f’ correspond to the same dis- 
placement. That postulated, we can imagine a physical continuum 
which we shall call the continuum or group of displacements and which 
we shall define in the following manner. The elements of this con- 
tinuum shall be the internal changes capable of correcting an external 
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change. ‘Two of these internal changes a’ and £’ shall be regarded as 
indistinguishable: (1) if they are so naturally, that is, if they are too 
close to one another; (2) if a’ is capable of correcting the same ex- 
ternal change as a third internal change naturally indistinguishable from 
gf’. In this second case, they will be, so to speak, indistinguishable by 
convention, I mean by agreeing to disregard circumstances which might 
distinguish them. 

Our continuum is now entirely defined, since we know its elements 
and have fixed under what conditions they may be regarded as indis- 
tinguishable. We thus have all that is necessary to apply our defini- 
tion and determine how many dimensions this continuum has. We 
shall recognize that it has siz. The continuum of displacements is, 
therefore, not equivalent to space, since the number of dimensions is 
not the same; it is only related to space. Now how do we know that 
this continuum of displacements has six dimensions? We know it by 
experience. 

It would be easy to describe the experiments by which we could 
arrive at this result. It would be seen that in this continuum cuts 
can be made which divide it and which are continua; that these cuts 
themselves can be divided by other cuts of the second order which yet 
are continua, and that this would stop only after cuts of the sixth 
order which would no longer be continua. From our definitions that 
would mean that the group of displacements has six dimensions. 

That would be easy, I have said, but that would be rather long; 
and would it not be a little superficial? This group of displacements, 
we have seen, is related to space, and space could be deduced from it, 
but it is not equivalent to space, since it has not the same number of 
dimensions; and when we shall have shown how the notion of this 
continuum can be formed and how that of space may be deduced from 
it, it might always be asked why space of three dimensions is much 
more familiar to us than this continuum of six dimensions, and con- 
sequently doubted whether it was by this detour that the notion of space 
was formed in the human mind. 


§2. Identity of Two Points 

What is a point? How do we know whether two points of space 
are identical or different? Or, in other words, when I say: The object 
A occupied at the instant a the point which the object B occupies at 
the instant 8, what does that mean? 

Such is the problem we set ourselves in the preceding chapter, § 4. 
As I have explained it, it is not a question of comparing the positions 
of the objects A and B in absolute space; the question then would 
manifestly have no meaning. It is a question of comparing the posi- 
tions of these two objects with regard to axes invariably bound to my 
body, supposing always this body replaced in the same attitude. 
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I suppose that between the instants a and 8 I have moved neither 
my body nor my eye, as I know from my muscular sense. Nor have 
I moved either my head, my arm or my hand. I ascertain that at the 
instant a impressions that I attributed to the object A were trans- 
mitted to me, some by one of the fibers of my optic nerve, the others 
by one of the sensitive tactile nerves of my finger; I ascertain that at 
the instant 8 other impressions which I attribute to the object B are 
transmitted to me, some by this same fiber of the optic nerve, the others 
by this same tactile nerve. 

Here I must pause for an explanation; how am I told that this 
impression which I attribute to A, and that which I attribute to B, 
impressions which are qualitatively different, are transmitted to me 
by the same nerve? Must we suppose, to take for example the visual 
sensations, that A produces two simultaneous sensations, a sensation 
purely luminous a and a colored sensation a’, that B produces in the 
same way simultaneously a luminous sensation 6 and a colored sensa- 
tion b’, that if these different sensations are transmitted to me by the 
same retinal fiber, a is identical with b, but that in general the colored 
sensations a’ and b’ produced by different bodies are different? In 
that case it would be the identity of the sensation a which accompanies 
a’ with the sensation 6 which accompanies 6’, which would tell that all 
these sensations are transmitted to me by the same fiber. 

However it may be with this hypothesis and although I am led to 
prefer to it others considerably more complicated, it is certain that 
we are told in some way that there is something in common between 
these sensations a+ a’ and 6b + b’, without which we should have no 
means of recognizing that the object B has taken the place of the 
object A. 

Therefore I do not further insist and I recall the hypothesis I have 
just made: I suppose that I have ascertained that the impressions 
which I attribute to B are transmitted to me at the instant B by the 
same fibers, optic as well as tactile, which, at the instant a, had trans- 
mitted to me the impressions that I attributed to A. If it is so, we 
shall not hesitate to declare that the point occupied by B at the instant 
B is identical with the point occupied by A at the instant a. 

I have just enunciated two conditions for these points being iden- 
tical ; one is relative to sight, the other to touch. Let us consider them 
separately. The first is necessary, but is not sufficient. The second 
is at once necessary and sufficient. A person knowing geometry could 
easily explain this in the following manner: Let 0 be the point of the 
retina where is formed at the instant a the image of the body A; let 
M be the point of space occupied at the instant a by this body A; let 
M’ be the point of space occupied at the instant B by the body B. For 
this body B to form its image in 0, it is not necessary that the points 
M and M’ coincide; since vision acts at a distance, it suffices for the 
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three points 0 M M’ to be in a straight line. This condition that the 
two objects form their image on 0 is therefore necessary, but not suffi- 
cient for the points M and M’ to coincide. Let now P be the point 
occupied by my finger and where it remains, since it does not budge. 
As touch does not act at a distance, if the body A touches my finger at 
the instant a, it is because M and P coincide; if B touches my finger 
at the instant B, it is because M’ and P coincide. Therefore M and 
M’ coincide. Thus this condition that if A touches my finger at the 
instant a, B touches it at the instant 8, is at once necessary and sufii- 
cient for M and M’ to coincide. 

But we who, as yet, do not know geometry can not reason thus; 
all that we can do is to ascertain experimentally that the first condition 
relative to sight may be fulfilled without the second, which is relative 
to touch, but that the second can not be fulfilled without the first. 

Suppose experience had taught us the contrary, as might well 
be; this hypothesis contains nothing absurd. Suppose, therefore, that 
we had ascertained experimentally that the condition relative to touch 
may be fulfilled without that of sight being fulfilled, and that, on the 
contrary, that of sight can not be fulfilled without that of touch being 
also. It is clear that if this were so we should conclude that it is 
touch which may be exercised at a distance, and that sight does not 
operate at a distance. 

But this is not all; up to this time I have supposed that to de- 
termine the place of an object, I have made use only of my eye and a 
single finger; but I could just as well have employed other means, for 
example, all my other fingers. 

I suppose that my first finger receives at the instant a a tactile 
impression which I attribute to the object A. I make a series of 
movements, corresponding to a series S of muscular sensations. After 
these movements, at the instant a, my second finger receives a tactile 
impression that I attribute likewise to A. Afterwards, at the instant 
8, without my having budged, as my muscular sense tells me, this 
same second finger transmits to me anew a tactile impression which 
I attribute this time to the object B; I then make a series of move- 
ments, corresponding to a series S’ of muscular sensations. I know 
that this series S’ is the inverse of the series S and corresponds to con- 
trary movements. I know this because many previous experiences 
have shown me that if I made successively the two series of move- 
ments corresponding to S and to 8S’, the primitive impressions would be 
reestablished, in other words, that the two series mutually compensate. 
That settled, should I expect that at the instant #’, when the second 
series of movements is ended, my first finger would feel a tactile im- 
pression attributable to the object B? 

To answer this question, those already knowing geometry would 
reason as follows: There are chances that the object A has not budged, 
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between the instants a and a’, nor the object B between the instants g 
and f’; assume this. At the instant a, the object A occupied a certain 
point M of space. Now at this instant it touched my first finger, and 
as touch does not operate at a distance, my first finger was likewise at 
the point M. I afterward made the series S of movements and at the 
end of this series, at the instant a’, I ascertained that the object A 
touched my second finger. I thence conclude that this second finger 
was then at M, that is, that the movements S had the result of bring- 
ing the second finger to the place of the first. At the instant 8 the 
object B has come in contact with my second finger: as I have not 
budged, this second finger has remained at M; therefore the object B 
has come to M; by hypothesis it does not budge up to the instant p’. 
But between the instants 8 and f’ I have made the movements 8’ ; as 
these movements are the inverse of the movements S, they must have 
for effect bringing the first finger in the place of the second. At the 
instant f’ this first finger will, therefore, be at M; and as the object B, 
is likewise at M, this object B will touch my first finger. To the 
question put, the answer should, therefore, be yes. 

We who do not yet know geometry can not reason thus; but we 
ascertain that this anticipation is ordinarily realized ; and we can always 
explain the exceptions by saying that the object A has moved between 
the instants a and a’, or the object B between the instants B and pf’. 

But could not experience have given a contrary result? Would 
this contrary result have been absurd in itself? Evidently not. What 
should we have done then if experience had given this contrary result? 
Would all geometry thus have become impossible? Not the least in 
the world. We should have contented ourselves with concluding that 
touch can operate at a distance. 

When I say, touch does not operate at a distance, but sight operates 
at a distance, this assertion has only one meaning, which is as follows: 
To recognize whether B occupies at the instant 8 the point occupied by 
A at the instant a, I can use a multitude of different criteria. In one 
my eye intervenes, in another my first finger, in another my second 
finger, etc. Well, it is sufficient for the criterion relative to one of 
my fingers to be satisfied in order that all the others should be satisfied, 
but it is not sufficient that the criterion relative to the eye should be. 
This is the sense of my assertion, I content myself with affirming an 
experimental fact which is ordinarily verified. 

At the end of the preceding chapter we analyzed visual space; we 
saw that to engender this space it is necessary to bring in the retinal 
sensations, the sensation of convergence and the sensation of accom- 
modation ; that if these last two were not always in accord, visual space 
would have four dimensions in place of three; we also saw that if we 
brought in only the retinal sensations, we should obtain ‘ simple visual 
space, of only two dimensions. On the other hand, consider tactile 
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space, limiting ourselves to the sensations of a single finger, that is 
in sum the assemblage of positions this finger can occupy. This tactile 
space that we shall analyze in the following section and which conse- 
quently I ask permission not to consider further for the moment, this 
tactile space, I say, has three dimensions. Why has space properly 
so called as many dimensions as tactile space and more than simple 
visual space? It is because touch does not operate at a distance, 
while vision does operate at a distance. These two assertions have 
the same meaning and we have just seen what this is. 

Now I return to a point over which I passed rapidly in order not 
to interrupt the discussion. How do we know that the impressions 
made on our retina by A at the instant a and B at the instant f are 
transmitted by the same retinal fiber, although these impressions are 
qualitatively different? I have suggested a simple hypothesis, while 
adding that other hypotheses, decidedly more complex, would seem to 
me more probably true. Here then are these hypotheses, of which I 
have already said a word. How do we know that the impressions pro- 
duced by the red object A at the instant a, and by the blue object B 
at the instant 8, if these two objects have been imaged on the same 
point of the retina, have something in common? The simple hy- 
pothesis above made may be rejected and we may suppose that these 
two impressions, qualitatively different, are transmitted by two different 
though contiguous nervous fibers. What means have I then of know- 
ing that these fibers are contiguous? It is probable that we should 
have none, if the eye were immovable. It is the movements of the 
eye which have told us that there is the same relation between the 
sensation of blue at the point A and the sensation of blue at the point 
B of the retina as between the sensation of red at the point A and the 
sensation of red at the point B. They have shown us, in fact, that the 
same movements, corresponding to the same muscular sensations, carry 
us from the first to the second, or from the third to the fourth. I do 
not emphasize these considerations, which belong, as one sees, to the 
question of local signs raised by Lotze. 
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VESUVIUS DURING THE EARLY MIDDLE AGES 


By Dr. CHARLES R. EASTMAN 


HARVARD UNIVERSITY 


T is certain that Vesuvius, prior to the Plinian eruption of 79 A. D., 
by far the most tragic, and one of the three most violent in Italian 
history, was regarded as an entirely extinct volcano. The details of 
this eruption, the sequence of its phenomena, and its peculiarly de- 
structive effects, are familiar to us from contemporary sources, and 
from the memorials written in large characters by the mountain itself 
over the ruined cities at its base. From the date of this catastrophe 
onward for over fifteen hundred years, when the period of modern 
investigation begins, our knowledge of Vesuvian history depends upon 
more or less casual mention, and upon brief notices of eruptions in 
monastic chronicles. 

Owing to the scantiness of our information, little attention has been 
paid by students to the long interval separating the two most violent 
paroxysms known to have shaken the mountain. Yet, inadequate as 
the records are, their importance is of the first order. They register 
for us the dates of major disturbances, at least, extending over a period 
of sixteen centuries, and afford some means for estimating the intensity 
of volcanic action in the Naples district for a still longer period. More- 
over, they furnish data for reconstructing the probable form of the 
mountain in antiquity, and for detecting the amount of change it has 
undergone since Plinian times. Nor should it be forgotten that the 
early topographic descriptions that have come down to us offer in- 
teresting points of comparison with the present condition of the stately 
guardian of the Bay of Naples. 

Thus it appears that the original sources of information, which are 
all that need concern us in the present article, acquaint us not only 
with the actual history of Vesuvius since the first century of our era, 
but, taken in connection with other facts, throw a fresh coloring upon 
the accounts of the ‘ burnt mountain’ that have survived from classic 
times. Two of the points just enumerated will repay further inquiry: 
first, the chronology of eruptions during the early middle ages; and 
secondly, the probable form of Somma-Vesuvius in antiquity. One 
reason why a review of the chronology seems desirable is because the 
dates of medieval eruptions are often confused, and the authorities for 
them incorrectly given, or more frequently omitted. It will be profit- 
able, therefore, to take a brief survey of the original sources, but without 
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entering into the voluminous literature of the Plinian disaster, which 
belongs in a separate category. Note, however, that some of the titles 
included under it are luminous for an understanding of early Somma- 
Vesuvius history, and the same may be said of Cassius Dio’s account of 
the second eruption (203 or 204), which also falls outside the period of 
our inquiry. 

The whole history of Italy under the Goths is contained in Cassio- 
dorus and Procopius, although the dry compendium of Marcellinus 
Comes is not without value for the chronology of certain facts. These 
three writers are our only informants* of the eruption that fell at the 
beginning of the dark ages, in 472, and a word or two concerning them 
may not be inapt. Magnus Aurelius Cassiodorus, a great Roman noble 
of wealth, learning and astute statesmanship, born in 480 and reputed 
to have lived nearly a century, occupies a position throughout the reign 
of Theodoric scarcely less prominent than that of the king himself, 
whose chief counsellor he was. His writings, especially the ‘ Varie,’ 
or collection of state papers, are of incalculable value for Italian his- 
tory under Gothic rule, and contain a wealth of curious detail concern- 
ing political, social and moral conditions, and general life of the 
period. In these official papers, the secretary frequently intersperses 
comments, from an obviously personal point of view, upon any subject 
that interests him, often displaying remarkable erudition. One of his 
marked tendencies is a passion for natural history, which he touches 
upon with naive ardor, yet displaying withal acute observation. Many 
a random note occurs relating to birds, beasts or fishes, as witness for 
example his excursus on the elephant, faintly suggestive of Ctesias, or 
his description of the ‘ exormiston,’ identified by Dr. Theodore Gill with 
a Leptocephalus. Little wonder is it, therefore, that we find in these 
‘ Varie’ (iv., 50) an interesting digression on Vesuvius, apropos of an 
eruption commonly assigned to the year 512, but which, according to 
Mommsen,? must have taken place from one to five years earlier. The 
date of this event is accordingly best written 507/511. Allusion is also 
made to the far more severe eruption of 472, remarkable for its heavy 
discharge of ashes, carried to an enormous distance. For years after- 
ward at Constantinople a solemn fast was held on the sixth of Novem- 
ber in memory of that day when the heavens were darkened, and the 
greater part of Asia Minor was rocking with frightful earthquake 
shocks. In another letter (iii., 47) he refers to an eruption of one of 





*Pious imagination of later days has added much fanciful embroidery to 
the accounts of this and other early eruptions, coupled with the miraculous 
intervention of Naples’ patron saint. The curious will find entertaining read- 
ing in the various lives of St. Januarius, as, for instance, that by Girolamo, 1733. 

?*Monumenta Germanie Historica, Auct. Antiq.,’ Vol. XII. (1894), p. 137. 
We shall refer hereinafter to the folio volumes of the ‘ Scriptores’ series under 
the abbreviation M. G. H., SS. 
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the Lipari Islands, the date of which is said to have coincided with 
Hannibal’s death, 183 B. C. 

So far Cassiodorus. In Procopius (fl. 495-565) we are confronted 
with a very different sort of personage, yet one recognized as chief 
authority for the events of the reign of Justinian. His position in 
literature is defined by Hodgkin, in his ‘ Italy and her Invaders,’ in 
following terms: 

After so many generations of decline, here, at length, the intellect of Hellas 
* produces a historian, who, though not equal doubtless to her greatest names, 
would certainly have been greeted by Herodotus and Thucydides as a true 
brother of their craft. Procopius has a very clear idea of how history ought 
to be written. Each of his books, on the Persian, the Vandal, and the Gothic 
wars, is a work of art, symmetrical, well proportioned, and with a distinct 
unity of subject. His style is dignified but not pompous, his narrative vivid, 
his language pure. . . . He exhibits a considerable amount of learning, but 
without pedantry: and resembles Herodotus in his eager, almost child-like 
interest in the strange customs and uncouth religions of barbarian nations. 

Such appears to be a conservative estimate of Procopius the Cesar- 
ean. He has transmitted to us a vivid pen picture of Vesuvius as 
observed by him during a four months’ sojourn at Naples in 537, at 
which time an eruption was threatened, though none actually occurred 
until nearly a century and a half thereafter. Thus it happens that the 
value of Procopius lies in his excellent topographic description (de 
Bello Gothico, ii., 4), together with hearsay accounts of the two pre- 
ceding disturbances (ibid., iii, 35). One of the features of the last 
which we gather from him is that ashes were carried as far as Tripoli. 
Lava flows are distinctly mentioned both by him and by Cassiodorus as 
an accompaniment of these eruptions, a fact often overlooked by modern 
geologists. The Byzantine historian will have further claim to our 
attention later on. 

Following close upon the fall of the Gothic kingdom came the Lom- 
bard invasion, which marks the most ill-starred period of Italian his- 
tory. But little direct and contemporary testimony to historical facts 
has come down to us from the Lombards, but as their rule approached 
its end, a native historian arose who preserves the memory of foreign 
mastery, and ranks as the most distinguished writer of this early part 
of the middle ages in Italy. This historian is Paul the Deacon 
(%720-c. 787), to whom we are chiefly indebted for a history of the 
Lombards and a revision of Eutropius. Both of these writings contain 
mention of Vesuvian eruptions, and it is interesting to note that we 
find in them the earliest suggestion that the original Somma crater 
had been shattered by the Plinian catastrophe.* Paulus Diaconus, in 
his ‘ Historia Langobardorum,’ and the Roman ‘ Liber Pontificalis,’ a 
compilation due to many hands and extending over a number of cen- 


** Hist. Lang,’ edited by Muratori, R. I. 8., Vol. v., p. 59. 
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turies, are our only sources relating to the ash-eruption of 685, which 
continued ‘mense martio per dies aliquot.’ This is reckoned as the 
fifth in the list of recorded disturbances. 

There now ensues a period of dire poverty in Italian chronicles, and 
we hear nothing further of Vesuvius for nearly three hundred years. 
Then are found meager and incidental notices of two eruptions, during 
the earlier of which lava flows reached the sea, a symptom of high 
intensity, only twice repeated in modern times. The unique authority 
for these events is Petrus Damianus, a prolific and most singular 
polemical writer of the early eleventh century, monk and cardinal, 
whom Balzani describes as having ‘treated in prose and verse every 
possible subject, whether in literature, homilies, lives of saints, political 
or religious treatises.‘ Some confusion exists regarding the dates of 
these eruptions. This arises from the fact that the years in which 
they occurred are unmentioned, although names are given instead of 
petty princes with whose deaths they synchronized, the coincidence 
being interpreted in a manner usual to the times. Later on we find an 
extract of Peter’s account appearing in a postscript to Leo of Marsi’s 
*Chronicon ’ under date of 1049, where, unfortunately, the name of the 
reigning duke of Naples, John III., is omitted, thus leaving it uncer- 
tain which one of the numerous family of Capuan princes was intended. 
Recently the tangle has been unraveled by the Neapolitan historian 
Capasso, who is no doubt correct in assigning the events in question to 
the years 968 (in lieu of 982) and autumn of 999, respectively. By a 
fortunate chance, the original draft of Leo of Marsi’s chronicle is still 
preserved at Munich, and, with its erasures and numerous additions, 
clearly shows what use was made by the author of his materials in pre- 
paring finished copy. 

For a brief mention of the eighth recorded eruption we are indebted 
to a wandering monk, Rodulphus Glaber, of whom little is known 
except that he lived at various monasteries, including those of Béze and 
Cluny, after having traveled extensively in Italy. His history, pub- 
lished 1047, is not without value for contemporary events, and is 
regarded as reliable in the main, hence no reason appears for doubting 
his account of a violent eruption in 1007. By some authors the passage 
has been understood to read seven years before instead of after the 
millenium, hence the earlier date is often incorrectly given in cata- 
logues of eruptions. Mabillon recalls that the year 1006 was 

*Ugo Balzani, ‘ Le cronache italiane nel medio evo.,’ 2d ed. (Milan, 1900). 
The complete works of Petrus Damianus are edited by Migne, ‘ Patrolog. lat.,’ 
Vols. CXLIV., CXLV. (Paris, 1853). Cf. Opusculis xix., ¢. 9 et 10. 

*B. Capasso, ‘Monumenta Neapolitani Ducatus,’ Vol. I., p. 114. For an 
account of the Pandulf line of princes, see the article by M. Schipa in Archiv. 
Storico Prov. Napoletane, ann. XII. (1887), p. 254, and compare the genealog- 
ical table given in Pflugk-Harttung’s ‘Iter Italicum,’ p. 711. 
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Fig. 1. VESUVIUS AS REPRESENTED IN ROMAN TIMES. From facsimile engraving ofa 


Pompeian fresco in ‘ Pitture d’ Ercolano e dintorni.’ 


memorable for a number of calamitous happenings, and suggests that 


the injury wrought by Vesuvius of which Rodulphus informs us may 
have fallen properly about that time. Bombs were projected on that 


occasion to a distance of three miles, issuing from a greater number of 
orifices than usual, and the noxious gases accompanying the eruption 
rendered the country round about uninhabitable.* 

An interval of thirty years ensued before the ninth eruption (1037), 
which was succeeded by a little over a century’s repose. After 1139 
no further disturbance is known to have taken place until early in the 
sixteenth century, although Mount Epomeo, in the neighboring island 
of Ischia, was active in the year 1302. Brief records of the ninth and 
tenth eruptions are found in monastic chronicles, compiled in near-by 
abbeys, and of noteworthy importance. Foremost should be mentioned 
the monastic histories written during the eleventh century at Monte 
Cassino, a famous abbey of ancient foundation and mother of all Bene- 
dictine monasteries, which shone like a light in the dark Of 


Ages. 
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Fig. 2. VESUVIUS ABOUT THE YEAR 1500. From the earliest known engraving of the mountain 
and surroundings, printed 1514. 19, Palma; 23, Sarnus fi.; 24, Pompeii; 29, Turre Nunciate ; 
$1, Herculaneum; 32, Marilianum’; 33, Pomilianum’; 35, Palepolis; 38, Sebethus fi.; 39, Neapolis. 


HM. G. H., S8., Vol. VIL, p. 61. 7. 
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interest for our present purpose are the ‘ Annales Casinenses’ (1000- 
1212),’ a compilation by various monks whose names are unknown: the 
‘Chronicon Casinensis ** of Leo of Marsi, better known, after becoming 





I, Re- 


sina; K, Torre del Greco; L,S. Maria a Pugliano; M, Torre dell’ Annunziata; N. Camaldoli della Torre; O, Torre Scassata; P, Boscotre- 
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Fic. 8 ATTEMPTED RESTORATION OF VESUVIUS PRIOR TO THE ERUPTION OF 1631. 


di Somma; C, Maria dell’ Arco; D, 8. Sebastino; Z 





"M. G. H., 88., Vol. XIX., pp. 306, 309. 
* Ibid., Vol. VII., pp. 670, 684. 
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Bishop of Ostia, as Leo Ostiensis, one of the most sober and important 
of Italian historians; the ‘ Annales Cavenses’ (569-1318),° produced 
by another famous monastery near Salerno; and finally the ‘ Chroni- 
con’ (1102-1140)*° of Falco of Benevento, notary, judge and papal 
chancellor, to whom posterity is indebted for precious information. 
These contemporary sources contain all that is known of the ninth and 
tenth Vesuvian eruptions. Details are wanting, but it is said of the 
former that it happened in January, 1037, and lava flows reached the 
sea; the duration of the latter (1139) is stated in one account to have 
been eight, in another, forty days. Critical estimates of the documents 
above referred to will be found in various works dealing with the 
sources of medieval history, amongst which it will be sufficient to men- 
tion an article by Hirsch on.‘ Desiderius of Monte Cassino. Our 
review of the chronology of eruptions in the early middle ages is now 
completed. 

There remains to be considered a question that has often been 
asked, and variously answered: was the form of Somma-Vesuvius essen- 
tially the same in antiquity as we know it to-day, or were the ancients 
acquainted with only a single crateriform summit whose broken wall 
now partially encircles the newer cone? The only reason for raising 
the inquiry at all is that neither by direct statement nor by implication 
do any of the ancient authors allude to Vesuvius as a double-peaked 
mountain, and the older topographic descriptions can with difficulty be 
reconciled with the present form of the volcano. It appears indeed 
passing strange that Strabo, Pliny, Cassius Dio and Procopius should 
all have remained silent respecting the most salient feature of Vesuvius 
as viewed from the west, in case its twin peaks presented to their eyes, 
as they do to ours, almost identical outlines. Yet, accepting their 
accounts at face value, the only conclusion possible is that the younger 
cone has been entirely built up during the middle ages, a far shorter 
interval than is demanded by geologic evidence. A time allowance of 
barely a thousand years (or at the most fifteen hundred, if we leave 
Procopius out of the reckoning and admit the correctness of Leone di 
Ambrogio’s figure of a double summit in 1514) for the formation of the 
central cone is absurdly inadequate, the number of eruptions con- 
tributing towards it too few, and their intensity too slight, to have 
performed the work. This we know from the present slow rate of 
accumulation, and from the relatively unimportant changes wrought 
by even paroxysmal eruptions. And it may well be doubted whether 
the convulsion of 79 A. D. was of more violent character than those of 
1631 and 1906, these three exceeding all others in intensity. 





* Ibid., Vol. III., p. 189. 
” Muratcri, R. I. 8., Vol. V., p. 128. 
" Forsch. deutsch. Gesch., Vol. VII., 1867, pp. 1-112. 
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Fic. 4. ATTEMPTED RESTORATION OF THE PARTHENOPIAN VOLCANO AS IT APPEARED IN 
STRABO’s TIME. After Pellegrino, 1651. (The site of Veseri is conjectural.) 


The problem of the geologist is to determine the past condition of 
things from what he is able to find out from the present. Nevertheless, 
the tendency of popular opinion has been to subordinate geologic to 
documentary evidence, and the majority of standard works continue to 
uphold the view that Vesuvius proper was non-existent at the time 
Herculaneum and Pompeii were overwhelmed. As positive a statement 
of this view as any is the following, from Professor Phillips’ excellent 
work on ‘ Vesuvius’: 

Somma, the broken crest of a greater and earlier volcanic crater, has been 
unmoved in place, unchanged in form and height, through eighteen centuries; 
a grand and awful fragment left after the poetic ‘struggle of earth and sky,’ 
and full of peculiar records of the combat. Vesuvius, born of Somma, and 
seated within the encircling grasp of its parent, is a variable heap thrown up 
from time to time, and again, not seldom, by a greater effort of the same force, 
tossed away into air. . . . Thus two classes of forms arise in the history of 
Vesuvius: one may be called the old or Somma form, left after violent and 


exhaustive efforts of the voleano; the other the new form, in which Vesuvius 
takes a place unrecorded in ancient history (p. 174). 


Equally confident is the tone assumed by Professor Judd, in his 
volume on ‘ Volcanoes,’ in the International Science Series: 


Nothing is more certain than the fact that the Vesuvius upon which the 
ancient Romans and the Greek settlers of southern Italy looked, was a moun- 
tain differing entirely in its form and appearance from that with which we are 
familiar. ‘The Vesuvius known to the ancients was a great truncated cone, 
having a diameter at its base of eight or nine miles, and a height of about 
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4,000 feet. The summit of this mountain was formed by a circular depressed 
plain, nearly three miles in diameter, within which the gladiator Spartacus, 
with his followers, were besieged by a Roman army (p. 83). 

The above description is reinforced by a figure of a truncate 
colossus, supposed to represent Vesuvius in the time of Strabo, a 
graphic portrayal that has been popular ever since the first attempt in 
this direction was essayed by Camillo Peregrino,’* in 1651. Strange as 
it may seem, some writers have been misled into supposing that such 
was the actual form presented by the mountain in the middle of the 
seventeenth century. As a matter of fact, all these fanciful restora- 
tions of the Somma form of crater, however cleverly they may interpret 
geological evidence, and to that extent suggest remote prehistoric condi- 
tions, can not be considered as having any real historical founda- 
tion. For we have no right to interpret literary documents in a manner 
wholly discordant with what is known of the structure and behavior of 
the mountain itself, but rather should first seek to establish their 
credibility by scrutinizing them in the light of ascertained facts. If 
it has been easy to misconstrue Braccini’s account of the crater in the 
first quarter of the seventeenth century, should we not be wary of 
accepting the usual rendering of ancient authors? And who is so bold 
as to claim that the huge truncate cone of which Strabo is commonly 
understood to speak finds any visible support in Pompeiian wall fres- 
coes, of which several representing Vesuvius in a more or less idealized 
fashion have been discovered? Impressionistic as all of these paintings 
are, it is not difficult to perceive that the local scene which caught the 
artist’s fancy was after all not very different from that which still meets 
our gaze from within or hard by the disinterred city.** 

We may affirm, then, this conclusion: there is no good reason to 
suppose that Vesuvius appeared materially different in the yesterday of 
one or two thousand years ago than it does to-day. The summit of the 
younger cone, still partially encircled by the ancient Somma rim, has 
been undergoing comparatively slight modification throughout probably 
the whole course of human history. And we must perforce believe it 
to have been existent even before the race of man had appeared on the 
face of the earth, and had begun to acquire dominion over it. 


12 Discorsi della Campania Felice,’ p. 309. (Naples, 1651.) 

#3 For a recent and interesting discussion of this whole matter, and also of 
the events of the Plinian eruption, one may consult the following: Enrico 
Cocchia, ‘La forma del Vesuvio,’ an essay. reprinted in Volume III. of his 
‘Saggi Filologici’ (Naples, 1902); and S. Herrlich, ‘ Die antike Ueberlieferung 
iiber den Vesuv-Ausbruch im Jahre 79.’ Beitr. zur alten Gesch., Vol. IV. (1904), 
" pp. 209-226. 
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THE NEW ENGINEERING BUILD- 
ING OF THE UNIVERSITY OF 
PENNSYLVANIA 
THE new engineering building of the 
University of Pennsylvania was dedi- 
cated on October 19, in the presence 
of delegates from over one hundred 
scientific institutions and societies and 
representatives of six leading foreign 
nations. The building was open for in- 
spection in the morning, and after 
luncheon had been served in the build- 
ing the formal ceremonies took place. 
Provost Harrison accepted the building 
on behalf of the trustees, thanking 
especially Professors Spangler and) 
Marburg, the heads of the departments 
of mechanical, electrical and civil engi- 
neering that occupy the building, the 


architects, Messrs. Cope and Steward- , 


son, the workmen and the numerous 
donors who had made the building pos- 
sible. The degree of doctor of science 
was conferred on a number of eminent 
engineers, and the principal addresses 
were made by Mr. Frederick W. Tay- 
lor, the president of the American So- 
ciety of Mechanical Engineers, and Dr. 
Alexander C. Humphreys, president of 
the Stevens Institute of Technology. 
The building, a view of which and a 
general plan of the first floor are 
shown in the accompanying illustra- 
tions, is the largest of the seventy 
buildings now occupied by the Univer- 
sity of Pennsylvania, having a front- 
age of 300 feet and a depth of 210 feet. 
The cost, including equipment, was 
almost one million dollars. It is of 
fire-proof construction, and the equip- 
ment is of the most modern and ap- 
proved type. The exterior is of dark 
brick, with limestone trimmings, and 
the general architectural treatment is 
in the English-Georgian school, in ac- | 


cord with the later university halls. 
There are three stories, the total floor 
area being 128,000 square feet. The 
heating is by direct steam; the venti- 
lation by electrically-driven fans, and 
the lighting by electricity. The steam 
for the engines is supplied from the 
central station of the university, and, 
after being used by the engines, is sent 
into the heating system of the building. 
There are two principal entrances lead- 
ing to the main hallway, which extends 
east and west the entire length of the 
building to staircases at both extremi- 
ties. The basement contains locker 
rooms, lavatories, machinery for heat- 
ing and ventilating, storage battery 
rooms, laboratories for geodetic and 
hydraulic work, and for the testing of 
the materials of construction. On the 
first floor, adjacent to the main en- 
trance, are the offices of the heads of 
departments, the eastern part of the 
building being devoted entirely to the 
civil engineering department, and the 
western part to the mechanical engi- 
neering department. Accommodation is 
also provided for physical and _ hy- 
draulie testing, instrument testing and 
for special work in mechanical and 
electrical engineering. Rooms are like- 
wise set aside for dynamos and elec- 
trie motors, steam and gas engines, 
refrigerating apparatus, hydraulic mo- 
tors, boiler testing, pattern-making, 
wood and iron working, foundry and 
machine shops, ete. On the second 
floor is a reference library and reading 
room, a students’ assembly room, rooms 
for the use of instructors and for lec- 
tures and recitations. The rear portion 
of this floor is devoted almost wholly 
to drawing rooms. A room for the use 
of the engineering societies, a general 
supply store, and the library stack oc- 
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FIRST FLOOR. 
GROUND PLAN OF THE ENGINEERING BUILDING, UNIVERSITY OF PENNSYLVANIA 


cupy the middle portion. In the east 
and west wings ample space is assigned 
to the engineering museums, while the 
rear of this floor is set aside exclusively 
for additional drawing rooms, which, 
like those just beneath, will have the 
full advantage of a north light. 

The engineering department of the 
university was established in 1874, but 
the constant increase of numbers in the 
classes of the departments has necessi- 
tated their moving into more — 
quarters three times since their found- | 
ing. The departments this year have a 
total enrollment of nearly six teandieet | 
students, and a teaching force of forty. | 

As Mr. Taylor said at the close of| 
his address: “ Philadelphia is the cen- | 
ter of the largest and most diversified 
group of engineering and manufactur- | 
ing enterprises in this country. The 
engineering schools of the University of 
Pennsylvania already stand high; but 
it seems to me that the opportunity lies | 
open to them even more than to their 
famous medical and law schools to 
stand at the very top. This magnifi- | 
cent building, equipped as it is with 
the latest and best of everything, is the 


first and a great step towards this end. 
But after all, your largest possibility 
and one which does not exist for, and 
can not be created by, any other Amer- 
ican university, lies in the opportunity 
for bringing your students into close 
touch and personal contact with the 
men who are working in and managing 
the great industrial establishments of 
Philadelphia.” 


THE HARVEIAN ORATION 

Tue Harveian oration, delivered an- 
nually before the Royal College of Phy- 
sicians, London, was given on October 
18 by Dr. William Osler, regius pro- 
fessor of medicine in the University of 
Oxford, and formerly professor of med- 
icine in the Johns Hopkins University, 
who chose as his subject ‘The Growth 
of Truth: as illustrated in the discov- 
ery of the circulation of the blood.’ 
With his felicity of expression and 
wealth of knowledge of the history of 
medicine and science, Dr. Osler reviewed 
again the instructive story of the dis- 
covery. Though rehearsed now for two 
hundred and fifty years by Harveian 
orators, the story loses in Dr. Osler’s 
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WILLIAM HARVEY. 


From a painting by De Reyn, in the rooms of the Royal Society ; reproduced in 
Sir William Huggins’s ‘The Royal Society.’ 





hands none of its interest and is well 
worth the repetition. 

By the terms of Harvey’s bequest, 
founding the lectureship, the orator is 
among other things enjoined to exhort 
the fellows of the college ‘ to search out | 
and study the secrets of nature by way 
of experiment.’ The discovery of the 
circulation of the blood is itself a con- 
spicuous illustration of the fruitful 
application of the experimental method 
to a fundamental physiological prob- 
lem, as well as a type of the evolution 
of scientific truth through the various 
stages, from the accumulation of facts 
and observations to a universally ac- 
cepted explanation. The discovery of 
the general circulation is one of the 
important landmarks in the history of 
science. It evidences, on the one hand, 
in a peculiarly striking manner, the 
overthrow of authority and the birth 
of the modern scientific spirit. On 
the other hand, in the discovery and | 
more particularly in the methods by | 
which it was attained are laid the, 
foundations of experimental physiology | 
and medicine, which have contributed 
so incaleulably to human welfare. 

The sixteenth century had witnessed | 
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in 


were the prevailing conceptions 
Harvey’s time. While the lesser cir- 
culation had been fully described, its 
function was supposed to be the nutri- 
tion of the lungs. It may be doubted 
whether any one had even glimmerings 
of the greater or systemic circulation. 
The demonstration of this was Har- 
vey’s great work, all the more notable 
since the estimation of the significance 
of a scientific discovery is determined 
by the state of knowledge at the time 
when it is made. 

After studying medicine at Padua 
under Fabricius, the foremost anato- 
mist of the day, Harvey returned to 
London as a general practitioner, and 
in the course of time was appointed 
Lumleian lecturer to the Royal Col- 
ege of Physicians. It was before the 
president, censors and fellows of the 
college and an unusually large com- 
pany of laymen that, on April 17, 1616, 
he demonstrated the structure and ac- 


‘tion of the heart and propounded his 


new doctrine of the general circula- 
tion. The formal announcement of the 
discovery in the De Motu Cordis et 
Sanguinis was, however, deferred for 
twelve years, furnishing an interesting 


notable contributions to the knowledge | instance of delay in the publication of 
of the structure of the human body.) a great discovery through fear of the 
The work of Vesalius, Fallopius and | prejudices of men. The motive which 
Fabricius had brought about numerous | actuated Harvey is not far to seek. So 
corrections in the anatomy of Galen,| complete was the dominance of the au- 
which had been taught in the schools| thority of Hippocrates, Galen and Co- 
with but little change for fourteen cen-| lumbus that few would have had the 





turies. The Galenical physiology re- | 
mained, however, in complete authority | 
on all matters pertaining to the func- | 
tions of the body. It taught that the! 
liver is the source of the blood, one 
kind of which flowed to the right ven- 
tricle and thence by way of the veins 





to the lungs and the general system, 
the other by way of the arteries from 
the left ventricle to the lungs and gen- 
eral system. It was supposed that the | 
blood flowed directly from the right | 
to the left ventricle through the per- | 
vious septum of the heart. 
cular function of the heart in propel- 
ling the blood unknown. Such 


was 


The mus- | 


temerity to question doctrines which 
had the sanction of the ancients and 
were sealed by general acceptance. 
The new theory was as usual given a 
tardy recognition, and in some parts, 
notably in France, was met with open 
hostility. Owing, however, to the care 
and accuracy in observation and exper- 
imentation, to the fullness of the array 
of evidence adduced, and to the bril- 
liancy of the demonstration, its truth 
could not long be denied. He himself 
lived to see his discovery all but uni- 
versally accepted, and Hobbes’s oft- 
quoted statement is well-nigh literally 
true that Harvey, ‘conquering envy, 
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hath established a new doctrine in his 
lifetime.’ Complete and universal ac- 
ceptance was, however, not obtained 
until late in the century, even after 
Malpighi had in 1661 by means of the 
newly invented microscope completed 
the demonstration of the circulation by 
tracing the course of the blood in the 
capillaries. In contrast with the te- 
nacity with which traditional concep- 
tions have been adhered to in the past, 
as illustrated in this discovery and its 
reception, and the whole history of sci- 
ence is strewn with more bitter strug- 
gles for acceptance, it is gratifying to 
note the receptivity of the public mind 
to new theories in our day and the tol- 
erance and readiness with which they 
are accorded a hearing. 

The significance of Harvey’s work 
lay not merely in the discovery of the 
circulation of the blood and the pro- 
found changes which it wrought in the 
conceptions of the functions of the body 
and in medical thought and practise, 
great though these were. It lay more 
perhaps in its contribution to the de- 
velopment of scientific method. In the 
words of the Harveian orator, “here 
for the first time a great physiological 
problem was approached from the ex- 
perimental side by a man with a mod- 
ern scientific mind who could weigh 
evidence and not go beyond it, and 
who had the sense to let the conclu- 
sions emerge naturally but firmly from 
the observations. To the age of the 
hearer, in which men had heard, and 
heard only, had succeeded the age of 
the eye, in which men had seen, and 
had been content only to see. But at 
last came the age of the hand—the 
thinking, devising, planning hand; the 
hand as an instrument of mind now 
reintroduced into the world in a modest 
little monograph of seventy-two pages, 
from which we may date the beginning 
of experimental medicine.” 


SCIENTIFIC ITEMS 
Str Davin GILt, astronomer royal in 
South Africa, has retired —Dr. Wilhelm 
Waldeyer, professor of anatomy at 
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Berlin, and secretary of the Berlin 
Academy of Sciences, has celebrated his 
seventieth birthday.—The sum of about 
$5,000 has been subscribed for the foun- 
dation for the advancement of geo- 
graphical study in honor of Dr. von 
Neumayer.—Advantage will be taken 
of the twentieth anniversary of the 
isolation of fluorine to present a gold 
medal to M. Moissan.—In acknowledg- 
ment of his work in metallurgical re- 
search, Professor Henry M. Howe, of 
Columbia University, has _ received 
from the Russian emperor the order 
of the Knighthood of St. Stanislas. 


Dr. SvEN HEpDIN, who by order of 
the government was denied access to 
Tibet from the side of India, is making 
good his entry into western Tibet from 
Chinese Turkestan.—Mr. Walter Well- 
man and Major Hersey have returned 
te this country. The former will go 
to Paris in six weeks to continue his 
supervision of the changes in his air- 
ship. Major Hersey will accompany 
the Chicago Record-Herald expedition 
in its attempt to reach the Pole next 
summer.—Captain Roald Amundsen 
sailed on November 8, on the Scandi- 
navian-American steamer Hellig Olaf, 
for Christiania, where the records of 
his magnetic observations in the Arctic 
will be worked out. Captain Amund- 
sen has presented his entire collection 
to the Norwegian government. The 
new king of Norway has conferred 
upon him the highest decoration of the 
kingdom, the grand cross and cordon 
of St. Olaf. 


A SCIENTIFIC session of the National 
Academy of Sciences was held at the 
Harvard Medical School, Boston, be- 
ginning on Tuesday, November 20.— 
The American Association for the Ad- 
vancement of Science and the twenty 
or more national scientific societies 
affiliated with it will meet in New 
York City during convocation week, 
beginning on December 27. It is ex- 
pected that this will be the largest and 
most important meeting of scientific 
men ever held in America. 
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New ScIENTIFIC Books 


ON AGRICULTURE 
_ Mr. Harwood’s new book The New Earth 


By W. & Le ne Sah Author of “New Creations in Plant Life,” is a recital of the triumphe of 
hs America, of which The Independent says: “ Mr. ood don 
service... His ay should be put at once into all the country libraries.” meet pret 


Iliustrated. Cioth, $1.75 net ; by mail $1.89 


Professor L. H. Bailey’s Plant-Breeding fourth edition 


is entirely revised with the addition of a new chapter on current practice. The New York Even 
Post says: “‘We leave the book with the very stro assurance to our readers that any casereene 
nature-lover will find it intensely interesting - valuable.” 


. | . oP Sao ustrated. Cloth, 334 pp., $1.00 net ; by mail $1.12 
€ Dr.Newcomb’s A Compendium of Spherical Astronomy 


With -  Aeeeatons to the Determination and Reduction of Positions of the Pak vy ~ Stare, By 
SIMON 444 pp., 8vo, cloth, $3.00 net ; by mail $3.20 


Dr. Forest R. Moulton’s An Introduction to Astronom 
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4 ustrated. 18+557 pp., 8vo, cloth, $1.25 net ; by mail $1.87 


. oN BIOLOGY, NATURAL HISTORY, ETC. 
Dr. Samuel J. Holmes’s The Biology of the Frog 


is an easily followed, narrative discussion of the complete life-structure of the frog. 
IUustrated, cloth, 12mo, $1.60 net ; by mail, $1.75 


Mr. Ernest Ingersoll’s. The Life of Animals—Mammals 


By the author of “ Wild Neighbors,” “ An Island in the Air,” etc. The New York Sun says: “No a 


better book > be we into the hands of a boy that is interested in animals.” 4 
rated with colored plates and many drawings. 555 pp., $2.00 net ; by mail $2.35 


Dr. ‘Sica ‘Loeb’s Dynamics of Living Matter 


has attracted widespread interest from the originality of his ideas and the importance of their _ # 
subject , 5v0, $3.00 net; by met | 


Columbia University Biological Series 


“Prot. H. S. Jennings’s Behavior of the Lower Organisms ; 


: vyolume in the Columbia University Biological Series, edited by HENRY F. OSBORN 
ES. EDMUND B. WILSON. 366 pages with about 150 figures in the text. $5.00 net; by mail, 


" ON ENGINEERING E | 


: E Stevens & Hobart’s Steam Turbine Engineering 


is written from the standpoint of buyer and the user; it deals with qpupions of economy in first 
cost, maintenance and steam consumption, as well as ‘with theory and design. 
81, pp., 616 illustrations. $6.50 net; by mail $6.00 


Mr. Parr’s Electrical Engineering in Theory and Practice 


@. D. ASPINALL PARR, M.sc., MLEE. AMI. Mech.E., Head of the Electrical Engineering 
Department, the University, Leeds.’ With 282 iiluatraiion 
“Cloth, 8v0, 447 pp., $3.25 net ; by ml 


OTHER BOOKS OF SCIENTIFIC INTEREST 
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PSYCHOLOGY AND SCIENTIFIC METHODS 
Edited by Proressorn J. McKEEN CATTELL 





SCIENCE AND HYPOTHESIS 


By M. HENRI POINCARE 
Member of the Institute of France. 


ted from the French by Professor George Bruce Halsted, of Kenyon College, with § e 
preface by the author and an introduction by Professor Josiah Royce, "4 
of Harvard University. 


Pages xxxii + 196. Large Octavo. $1.50 net. 


M. Poincaré, who is probably the most eminent mathematician now living, has k 
» written one of the most important works that has appeared on the principles of sci 
r The terminology is untechnical, and the style of the author and his thought are so ¢ Bs 
hat the work will prove of interest to those who have not hada technical training, 
it is at the same time an important contribution to the philosophy of matherx 
‘and the exact sciences. The French version has been praised in the highest pe 
and this translation, made with the cooperation of the author, should be ina 
es and in the hands of those who are interested in philosophy and the methe is « 
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wience. It is an excellent text-book for classes in philosophy. 





AN INTRODUCTION TO THE 


THEORY OF MENTAL AND SOCIAL MEASUREME 


By EDWARD L. THORNDIKE, Ph D. 
Professor of Genetic Psychology in Teachers College, Columbia University 


Pages xii + 212. Large Octavo. $1.50 net. 


_ This book is valuable, in fact indispensable . . . written in an attractive style. | 
 —Proressor E. F. Bucuyer, of the University of Alabama, in The Educational Review. ~ 
‘ The best introduction to statistical theory yet published, and a text-book that ¢ : bh 

to mark an important departure in college training. If I had the making of the h i 

+ required studies in an American college course, I should put into it a term’s drill in? 

‘ bk of Professor Thorndike’s, whatever mathematical requirement I had to throw 

9make place for it. Or, if necessary, I would substitute it for the required we ci 
economy ; for it is a book that opens up, as nothing else ever has opened, @ 
» realm of scientific ideas and scientific methods in the so-called, but not really, im 
ot sciences. —Prorrssor FRANKLIN H. Gippiyes, of Columbia University, in the Jourm 
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AMERICAN MEN OF SCIENCE 


A BIOGRAPHICAL DIRECTORY 
EDITED BY J. McKEEN CATTELL, 


Professor of Psychology in Columbia University ; Editor of Science and of The 


Popular Science Monthly. 
[From THE EpiTor’s PREFACE] 


This biographical directory of AMERICAN MEN oF ScrENCE was begun as a mann- 
script reference list for the Carnegie Institution of Washington, which made an 
appropriation of $1,000 toward the clerical and office expenses. It is hoped that the 
publication will be a contribution to the organization of science in America. There is 
here given for the first time a fairly complete survey of the scientific activity of a country 
at a given period. As a reference book for the field it covers, it may be even more useful 
in academic circles than Minerva or WHo’s WuHo 1n America. But the chief service it 
should render is to make men of science acquainted with one another and with one 
another’s work. There scarcely exists among scientific men the recognition of common 
interest and the spirit of cooperation which would help to give science the place it should 
have in the community. It is fully asimportant for the nation as for men of science that 
scientific work should be adequately recognized and supported. We are consequently in 
the fortunate position of knowing that whatever we do to promote our own interest is at 
the same time a service to the community and to the world. 

There are included in the directory the records of more than four thousand men of 
science, and it is believed that the entries are tolerably complete for those in North 
America who have carried on research work in the natural and exact sciences. A staris 
prefixed to the subject of research in the case of about a thousand of the biographical 
notes. These are the thousand students of the natural and exact sciences in United 
States whose work is supposed to be the most important. 

The blanks were sent in all to about ten thousand who might have contributed to the 
advancement of science and from the replies the names included have heen selected. As 
many as four requests were sent to those who it was believed should be included, when 
they did not reply to previous applications. Proofs of all the biographies were submitted 
for correction —a second and a third copy having been sent when necessary —and 
revised proofs were sent after the corrections had been entered. 

It was intended that each entry should contain information, as follows : 

(1) The full name with title and mail address, the part of the name ordinarily omitted in correspondence 

being in parentheses. 
(2) The department of investigation given in italics. 
(8) The place and date of birth. 
(4) Education and degrees. 
(5) Positions with dates ; the present position being given in italics. 
(6) Temporary and minor positions. 
(7) Honorary degrees and other scientific honors. 
(8) Membership in scientific and learned societies. 
(9) Chief subjects of research, those accomplished being separated by a dash from those in progress. 





























_—_ — i... oe 








= | 





nu- 


the 
e is 
try 
eful 
e it 
one 
non 
yuld 
that 
y in 
8 at 


n of 
orth 
ar is 
‘ical 
ited 


the 
hen 


tted 
and 


lence 








AMERICAN MEN OF SCIENCE 


A BIOGRAPHICAL DIRECTORY 


This directory should be in the hands of all those who are directly or 

indirectly interested in scientific work. 
' (1) Men of science will find it indispensable. It gives not only the 
names, addresses, scientific records and the like of their fellow workers, but 
ulso an invaluable summary of the research work of the country, completed 
and in progress. 

(2) ‘Those interested in science, even though they may not be’ profes- 
sionally engaged in research work, will find much of interest and value to 
them in the book. 

(3) Executives in institutions of learning and others brought into rela- 
tions with scientific men will use the book constantly. 

(4) Editors of newspapers and periodicals will find it to be one of the 
works of reference that they will need most frequently. 

(5) Libraries will find the book to be a necessary addition to their 
reference shelves. 

The work has been edited with great care and is believed to be as com- 
plete and accurate as any book of the character. It is well printed by The 
New Era Printing Company on all rag paper made expressly for the book by 
the Dill & Collins Company and is bound in buckram with leather label by 
the Trow Directory Printing and Bookbinding Company. 

Price: Five Dollars, net, postage paid. 
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for five dollars in payment for a copy of the BioaRapuicat Drrecrory oF 
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Astronomical Telescope . 





Standard and Portable 


Visual and Photographic 
OBJECTIVES 


Computed by our associate 


DR. F. R. MOULTON 


(Chicago University) 
OBSERVATORIES 
Specula, Planes, Eyepieces, etc. 


Photographs and Circulars on request 
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Fossils, Minerals 
= Shells, 
wN Mounted Birds 

: and Mammal 


For the amateur or advanced collector. Tools and 
supplies for all kinds of Natural History work. 
Illustrated catalogue free. 


A. W. JONES, 
Box 377 Salina, Kansas 


* As entertaining as a work of fiction.’’—Jron Age. 


EMINENT ENGINEERS 


Biographies and Portraits 
32 famous inventors and engineers 








LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department 
Peoria, Illinois 
Formerly Parsons Horological Inst. 
Largest and Best Watch 
School in America .. . 

We teach Watch Work, Jewelry, Engraving, 
Clock Work, Optics. Tuition reasonable. 
Bord and rooms near school at moderate rates. This entire building wt 
Send fo: Catalog of Information. clusively as a watch 


s , SIEwENSs— ; college for girls and young ladies. 
um W. SixmENe—Sample portrait. BEAUMONT beautiful location in —“——y: nine 
modern. ot water heat, electric light, latest plum 
DWIGHT GODDARD CLEVELAND, O. baths. Approved wureenaay setress, lncleding Sa 
modern languages. Founded in 1841. . 
$1.50 postpaid. A.M., Pres. (Alumnus of University of Virginia), E 


A Good Xmas Present for Young Men burg, Ky. 















































ih 























quest 


J. S.A 


_KER 















SCIENTIFIC BOOKS 





THE DUKE OF ARGYLL, K. G., K. T., 
1823-1900 


Autobiography and Memoirs. Edited by 
* Duchess of Argyll, with Portraits and Illustrations. 


the Dowager 


2 Vols. Med, 8vo. 


E. P. Dutton & Co., 31 West 23rd St., New York 


Cloth, $10.00 net, 





BEHAVIOR OF THE LOWER ANIMALS 
By H.S. JENNINGS, Assistant Professor of Zoology in the Uni- 
versity of Pennsylvania. 
No. X. of the Columbia University Biological Series, The 
Columbia University Press. 
The Macmillan Company, Agent 
New York and London 


MARS AND !TS MYSTERY 

By EDWARD S. MorsE. 

A new popular and comprehensive study of the planet, 
with the conditions thereon, together with objeetions 
answered as to its inhabitability. 

‘He gives facts supported by the best scientific minds of 
the day.”’"—New York Evening Sun. 

With Illustrations. Cloth. Price $2.00 net. Postpaid $2.15. 


Published by Little, Brown & Co., Boston 





PLANT RESFONSE 
By JaGapIS CHUNDER Boss, M.A., D.Sc., Professor at the 
Presidency College, Calcutta, 

The author attempts to show that the plant may be regarded 
as a machine and that its movements in response to external 
stimuli, though apparently so various, are ultimately reducible 
to a fundamental unity of reaction. 8vo, pp., Xxxviii + 781. 

Longmans, Green & Co. 
New York, London and Bombay 





METHODS IN PLANT HISTOLOGY 
By CHARLES J. CHAMBERLAIN, Jnstructor in Botany in the 
University of Chicago. 

An indispensable book for students of Botany. It is based 
upon &@ course in botanical microtecunique, and is the first 
complete manual to be published on the subject, Second 
Edition, Revised, Illustrated. ’ 

272 pp., 8vo, cloth, net $2.25, postpaid $2.39. 
The University of Chicago Press, 
Chicago and New York. 


A POPULAR GUIDE TO THE HEAVENS 


By Sir RoBERT STAWELL Batt, D.D , F.R.R., Lowndean Pro- 
fessor of Astrnomy and Geometry at the University of 
Cambridge. 


A Series of Eighty-three Plates, with Explanatory Text and 
Index. Pp: xii + 96- 
D. Van Nostrand Co., New York 








ELEMENTS OF PSYCHOLOGY 
By Epwarp L. THORNDIKE, Professor of Educational 
Psychology in Teachers College, Columbia University. 

I defy any teacher or student to go through this book as it is 
written, and not to carry away an absolutely first-hand ac- 
quaintance with tue workings of the human mind and with 
the realities as distinguished from the pedantries and artifi- 
cialities of psychology.—Professor William James in the Intro- 


duction. 
A. G. Seiler, New York 


STUDIES IN GENERAL PHYSIOLOGY 
By Jacqves Lors, Professor of Physiology in the 
University of California. 

In these volumes, which form part of the Decennial Publica- 
tions of the University of Chicago, Professor Loeb has 
collected his most important papers bearing on the control of 
life phenomena. Most of the papers were originally published 
in German and have been translated by Professor Morton H. 
Fisher. Two vols. Pp. xiv + 782. $7.50. 


The University of Chicago Press, Chicago 


EXPERIMENTAL ELECTRO- 
CHEMISTRY 

By Professor N, MonROE Hopkins, The George Wash- 

ington University. 

The book is so written that it may be read through as a 
history by the studen', presenting theory and practise together, 
with the introduction of an ample number of experiments to 
supply experimental evidence for the theories advanced.— The 
Author’s Preface. $3.00. Pp. xiv+284 with 130 illustrations. 


D. Van Nostrand & Co., New York 











POETRY AND THE INDIVIDUAL 


By Hartly Burk ALEXANDER, Ph.D. 


An original analysis of the psychology of imagination and a 
criticism of some of the ethical implications of evolution. 
Crown 8vo. Net $1.50 


G. P. Putnam’s Sons, New York 





#*s Advertisements of new books of interest to readers of the MONTHLY will be inserted on this page for one dollar. 


CONGRESS OF ARTS AND SCIENCE 
Edited by Howakp J. RoGrers, Director of Congresses. 
Volume I: History of the Congress, by the Editor; Scientific 
Plan of the Congress by Professor HuGO MUNSTERBERG ; 
Addresses on Philosophy and Mathematics. Pp. ix+626. $2.50. 
Houghton, Mifflin and Company, 
Boston and New York 





PHYSICS 
By Professor CHARLES RrporG Mann, The University of 
Chicago and GEORGE Ransom Twiss, the Central High 
School, Cleveland. 

The aim has been to show the student that knowledge of 
physics euables him to answer many of the questions over 
which he has puzzied long in vain.—The author's preface. 

Svo, x + 453 pp. 


Scott, Foresman & Co., Chicago 





THE ELEMENTS OF ECONOMICS. 


By CHARLES JESSE BULLOCK, Ph.D,, Assistant Professor of 
Political Economy in Harvard University. 


This book aims to familiarize the pupil with the chief facts 
in the structure of modern industry to present in succinct 
form the leading principles of Economic Science and to dis- 
cuss the important public problems that to-day confront the 
American citizen. 


Silver, Burdett & Company 


THE LIFE OF REASON ON THE PHASES 
OF HUMAN PROGRESS 
By GEORGE SANTAYANA, Professor of Philosophy, Harvard 
University. 





Vol. I. Introduction and Reason in Commonsense. Vol, II. 
Reason in Society. Vol. III, Reason in Religion. Vol. IV, 
Reason in Art. Vol. V, Reason im Science. $1.25 each 


New York: Charlies Scribner's Sons 





FOREST UTILIZATION, MENSURATION 
AND SYLVICULTURE 


By C. A. ScHeNcK, Ph.D., Director of the Biltmore Forest 


School. 
Mailed upon receipt of $5.00. 


Biltmore Forest School, Biltmore, N. C. 





AN INTRODUCTION TO PROJECTIVE 

GEOMETRY AND ITS APPLICATIONS 

By ARNOLD Emcu, Pu.D., Professor of Graphics and 
Mathematics in the University of Colorado. 

The exposition of the interesting connection between col- 
lineations and the surprisingly beautiful doctrine of linka 
deserves special mention as do also the clearness, directness and 
swiftness of style in which the book is written.—Cassius J 
Keyser in Science. Pp. viii + 267, 


John Wiley and Sons, New York 
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School Science a 


A MONTHLY JOURNAL FOR SCLENCE 


and good in Science and Mathematics instruction. It 
matics Teachers Associations. 


Physics and Zoology. 


University. 

**T value the magazine highly. It is most excellently 
Louis, Mo. 

“The problem department is very interesting and adds 
Professor of Mathematics, Lewis Institute, Chicago. 

“TI do not intend to Gispense with the magazine as long 


** I feel that ‘School Science’ should be in every high 


Columbus, O 
** Your paper is not in the usual class of school papers. 


$2.00 per year. 


scribers mentioning the PopuLAR ScrENCE MONTHLY. 





It is the only magazine of its kind published in the English language, It gives new ideas ail 
methods of scientific and mathematical instruction, and acts as a clearing house for all that is advanced 


EIGHT DEPARTMENTS—Botany, Chemistry, Earth Science, Mathematics, Metrology, Problems, 


** Almost a necessity.’-—BrvucE Fink, Professor of Botany, Iowa College. 
“The practical hints are valuable to teachers.”—H. C. Cooper, Ass’t. Professor of Chemistry, Sy 


past.”—Ettra M. BARDWELL, Biology Dept., High School, Ottumwa, Ia. 
journal whenever possible.”"—W. M. CoBLEIGH, Dept. of Physics, Montana State College of Agriculture. 


“I wish to express my appreciation of your magazine. 1t is a most helpful and inspiring pastime to read 
sensible, to-the-point articles it contains.”—W. T. HEILMAN, Instructor in Mathematics, Central High Sehool, 


GEoRGE B. BrisToL, Director Summer Session, Cornell University. 


SCHOOL SCIENCE AND MATHEMATICS 
440 KENWOOD TERRACE, CHICAGO, ILL. 
SCHOOL SCIENCE AND MATHEMATICS will be sent TareE months for 50 cents to new sub 


nd Mathematics 


AND MATHEMATICS TEACHERS 


is the official organ of many Science and Mathe. 
















conducted,”—JNo. S. COLLINs, Ass’t Supt. Schools, § 
greatly to the value of the magazine.”—H. E, 
as it continues as helpful as it has proven to be in 


school. I shall be glad to further the interests of 


I wish to help along the kind of work you are doing,”"— 


25 cents per copy. 











Mining and Srientific Press 


OF SAN FRANCISCO. 
Published temporarily at Berkeley, California 


Edited and controlled by T. A. RICKARD 
Business Manager, EDGAR RICKARD 


Devoted to the science of mining and metallurgy, 
he application of geology to mining, and of chemistry 
to milling. Special correspondence from the principa] 
mining centres of the world, including London 
Johannesburg and Melbourne. 


Weekly. $3. Add $2 for foreign postage. 


Address all communications to 
Berkeley, California 





READ “A WOMAN OF THE ICE AGE” 


A careful study of the Pleistocene days. A book of 
thought, research and imagination. The hunt of the 
Mastodon, the picture of the Ice Cap; The Storm, and 
the Death of the Horses; the Horse Tamer, the Gigan- 
tic Sloth, the Struggle of the Prehistorics ; all form a 
series of lively and realistic scenes. Brentano’s $1.00. 








EDUCATIONAL PSYCHOLOGY 
By Professor EDWARD THORNDIKE 


In this book Professor Thorndike applies to a num- 
ber of social, and especially educational problems, the 
methods of exact science. The topics are treated in 
the light of the most recent researches and with the 
aid of modern statistical technique. The book thus 
provides those interested in education as a profession 
or as a feature of American life with a sample of 
scientific method in this special field as well as with 
important information which has hitherto been inae- 
cessible. The attitude of the author, who is the head 
of the department of educational psychology in Teach- 
ers College, Columbia University, and the author of 
numerous original contributions to dynamic psychol- 
ogy, is that of a candid and painstaking student of 
the work that has been done in this field and upholds 
rigorous ideals of scientific accuracy and logic. The a a 


book is so written and illustrated as to be readable C 
and teachable. 
fi 
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LEMCKE AND BUECHNER 


11 East 17th St., New York 
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Issued Quarterly 50 Cents 


THE FORUM 


Edited by J. M. RICE 








OCTOBER--DECEMBER, 1906 
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American Politics . ° : : ° ° : Henry Litchfield West 
Foreign Affairs ° é ° * ; . . : -  A..Maurice Low 
. ° . ° ° ° . ; ° . Alexander D. Noyes 
ducational Outlook . ° ‘ ° ; ° . . Ossian H. Lang 
"WApplied Science . ° ° ° ° . . . Henry Harrison Suplee 
"#4 Few French Books of To-day __.” , , : : - Prof. W. P. Trent 
he Relation of Education to Good Government Baron Speck von Sternberg 
he Birth of the New Nippon. . , ° ° - Adachi Kinnosuke 
‘he New Manchuria . : : . ° ° , - K. K. Kawakami 


New York: 
THE FORUM PUBLISHING CO., 
45 East Forty-second Street 
50 Cents a Copy y $2.00 a year 

















The American Journal of Science 


Established by BENJAMIN SILLIMAN in 1818. 


THE LEADING SCIENTIFIC JOURNAL IN THE UNITED STATES 


Devoted to the Physical and Natural Sciences, with special reference to Physics and Chemistry on the one 
hand, and to Geology and Mineralogy on the other. 





Editor: Epwarp S. Dana. 


Associate Editors: Proressors Grorce L. GoopALe, JoHn Trowsripoe, W. G. Fartow and 
Ws. M. Davis, of Cambridge ; Proressors Appison E. VerriiL, Horace L. WELLS, 
L. V. Prrsson and H. E. Greaory, of New Haven ; Proressor GrorcGE F. 
BARKER, of Philadelphia; Proresson Henry S. WIL1iAms, of 
Ithaca ; Proressor JosepH S. Ames, of Baltimore ; 
Mr. J. 8S. Ditusr, of Waghington. 





Two volumes annually, in MONTHLY NUMBERS of about 80 pages each. 


This Journal ended its first series of 50 volumes as a quarterly in 1845: its second series of 50 volumes as 
a two-monthly in 1870 ; its ‘hird series of 50 volumes as a monthly ended December, 1895. A FourtH SERIES 
commenced in January, 1896; volume xxii (or clxxii of the entire series) is now in progress. 


Subscription price $6 per year or 50 cents a number, postage prepaid in the United States; $6.40 to 
foreign subscribers of countries in the Postal Union. Complete sets on sale of the second, third and fourth 
series, including ten-volume indexes ; also nearly complete sets of the first series. Address, 


THE AMERICAN JOURNAL OF SCIENCE 
NEW HAVEN, CONN. 








SCIENCE 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 
OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCRENCE. 


SCIENCE was established in 1883, and was at once accepted as the organ of American 

men of science. The sum of eighty thousand dollars was spent in its establishment and suppor$ 
by Professor A. Graham Bell, and the late Hon. Gardiner G. Hubbard. Large as the sum may 
appear, it is small in comparison with the value of the Journal to science in America. Scrmeyog © ; 
is now under the charge of an editorial committee, consisting of the leading men of science in Fie 
America, with Professor J. McKeen Cattell, head of the Department of Philosophy and Pay. © 
chology of Columbia University, as the responsible editor. The Journal has adequately and 
fully reflected the progress of science, and has been an important factor in itsadvancement. It, 
contents have maintained a high and even standard, comparing favorably with any journal in 
the country. It has stimulated scientific activity and interest in America and led to a 
fuller recognition of American science abroad. The contributors to SCIENCE represent practically 
every scientific institution in America showing scientific activity. The articles, reviews, corre- 

ence and notes cover completely the field of science. ScrENCE is published every Friday. 

number contains forty double-column pages of reading matter, and over 2000 such pages, © 
making two large volumes, are published annually. The subscription price is $5.00 per year’ 
or $2.50 per volume. Single numbers are sold for 15 cents. 


THE MACMILLAN COMPANY cy vor 
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Are You Interested in Photography Fe 
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THEN YOU SHOULD READ 


THE PHOTOGRAPHIC TIMES 





America’s Scientific Photographic Magazine 


‘HIS publication furnishes a greater variety of 
esting photographic matter for a dollar than 
other magazine in its class. 
Nicely printed, finely illustrated, and valuablete 
one who follows the many phases of photography, 


ONE DOLLARAYEAR. TEN CENTS ACOP! 
Sena 10 cents for the curr nt issue : 


Subscribe now through your nearest photo 
man, newsdealer, bookseller, or send direct t” 
publishers. “a 


THE PHOTOGRAPHIC TIMES | 


j y “a 
ita {Ticterial snd. Scjentife Photospenly. PUBLISHING ASSOCIATION ~ 
E pno Toons NEW YORK CITY 4 


39-S. Union Square NEW 











are ya? ie 


Ta New BAUSCH &LOMB | 


School Microscope 


Special Prices Quoted to Schools 

A most practical, low- 
priced instrument for sec- 
ondary and high-school use. 
The new construction of arm 
with hand hold and fine ad- 
justment makes it especially 
durable for inexperienced 
pupils to use. 

This microscope has 
coarse and fine adjustments, 
2 eye pieces, ¢ and 4 objec- 
tives, double nose piece and 
iris diaphragm in stage. 

This, microscope should 
interest every teacher. 


Tt has so many new fea- 
tures that can not be told of 
ere that you should send 
: ' or circular. 
BH4 Microscope 
$29.50 


Bausch & Lomb Optical Co., 
Rocuester, WN. Y. 


New York, Boston, Washington, Chicago, 
San Francisco, Frankfort a/m Germany. 














DECORATED 
¥ HOLLY WREATHS & SPRAYS. 
x FULL VARIETY OF OTHER FLOWERS, 
no Drag pie mass 
Fine Wad orChocs 
RY 2th Site do do ae 
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| ON SALE AT ALL 


& AUTHORIZED SALES AGEN 











Microscopical 
Objects 


especially prepared 
and classified for 
the use of 





Teachers and 
Students in 


and Bacteriology, 
; also 


sets of 0 covering Cotton and 
len Fibres, Paper Making, Starches, 
Foarsiscatiodl Preparations, etc. 
nated onl y of our preparations is un- 
sane while the prices are extremely 





We also offer over 20,000 Lantern Slides 
covering a t number of Educational 
complete catalogue free. 


WILLIAMS, BROWN & EARLE, 
‘Dept. N,918 Chestnut St., Philadelphia, Pa. 











STEREOPTICON 
NATURE RE STUDY 


We are just completing fine sets ts 
Nature subjects comprising amongst ¢ 


30 subjects on “ Bird Babies” 
30/60 “ Bird’s Nests and Eggs” 
50/60. “ Butterflies and Moths” . 
40 “A half hour at the seaside” _ a 
16 “ Bird’s Beaks” 


Also in preparation a set on Wild B 
Besides ie above we have slides of ¢ 


of the world. Illustrated Stories, 
‘Babjects, Educational and Comics. “i 
OVER 20,000 SLIDES IN st OCcK 
FOR = * 
Slides, plain, 25c. & 35c. Colored, from 60c. 
; Catalogues, 20c. Hire Fo 
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RILEY OPTICAL INSTRUMENT QD. 
23 East Fourteenth St., New Yorks Ei 











Ine Popular Science Monthly} 


Bntered in the Post Office in Lancaster, Pa., as second-class matter. 





~  QONTENTS OF COTOBER NUMBER 
p Barthquake Rift of 1906. President Davip 
ame Jorpan. 
faiue of Science. M. H. Poincaré 
Bacon and the Modern University. Pro- 
Epwakp O. Sisson.- 
‘Brit versus Americanisms. Professor Epwin 
Boys. Dr. J. Mapison Tay Lor. 
mius. Da. Rosert Morais Ocprn. e 
. of the Idea of Spirit in Greek Thought. 
t Many MILLs PaTRIcE. 
fic Aspects of Luther Burbank'’s Work. 
.VERNon L. KELLOG@. 
and Correspondence : 
Th e Effects of Immigration on Homicide. Pro- 
a ‘Moknis a 
Ae: 
British Medio! . ‘Association and the Univer- 
of Toronto; The National Pure Food Law ; 
Items. 





CONTENTS OF NOVEMBER NUMBER 
University Control. Professor J. J. STEVENSON. 


The Value of Science. M. H. Porncarsk. 
Pathogenic Protozoa. Professor Gary N. CALKINs, 


The Making of the Grand Cafion of the Colorado. 
Professor A. R. Croox. 


Notes on the Development of Telephone Service. 
FRED De LAND, 


The Jews: a Study of Race and Environment. Dr, 
MAURICE FISHBERG. 


John Stuart Mill. Percy F. BIicKNELL. , 
Changes of Climate. Roserr DgeC. Warp. 
The African Pygmies. 8. P. VERNER. 


The Progress of Science : 


The Jubilee of the Coal-tar Color Industry and 
Sir William Henry Perkin; The Royal Society 
The York Meeting of the British Association; Scien’ 
tific Items. 





aes) 


eka 


Deed 


2 "HE SCIENCE PRESS, 
| Publishers of THE POPULAR SCIENCE MONTHLY, 


bays or 
ie! 


The MONTHLY will be sent to new subscribers for six months for One Dollar 
SUBSCRIPTION ORDER 


Bub-Station 84, New York City. 


- Please find enclosed check or money order for three dollars, subscrip- 
to THE POPULAR SCIENCE MONTHLY for one year, begin- 


ying December, 1906. Ps 


| aga find enclosed from a new subscriber one dollar (sent at your 
| subscription for six months to THE POPULAR SCIENCE 
ALY, beginning December, 1906. 


Name 





Address 











Numbers 30 Cents 


Yearly Subscription, $3.00 


THE SCIENCE PRESS 


- N-ON-HUDSON, N. Y. 


41 NORTH QUEEN Sr., LANCASTER, PA. 


Susp-StTaTion 84: NEW YORK 
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